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2/ Sou 'I'eolevieel

1

Un.:1,te0. 1T0. 6:04J 1 J'i:e eeended Programme of Technical Assistance
yore nereed to s'orm the Uetted iketU)no Development Pcogramme on 1 Janu 1966.

AGRI KOREA

1.1 ODTTCTION

ieulturae. ece7.,-cion in the Roptd-Uic of Korea has been inadequate to meet
the e:easing reeeeeeemeilts of the country, and the yearly import of food grain
recently Lre3eeded milti.on tees. To overcome this problem the Government is
endeavouring to achieve oc16-eufficiency in food by raising yields and opening new
¿reas to agrievituee Until .the las fifties, however, no organized programme of

icultural dereolo.emert ceeicted, aor eras informatiou on land productivity and
capability evallable) although v. consid,:re.ble emount of research work was being done.

promising eouults of fertilleer teiels conducted in farmers' fields during
1961 1962 meee .1; clear te the Goee?ement That the assessment of fertilizer
stext, n 002, co' the eoe:etry and hu impeovement of methods for increasing
crop eeldo uorc J7(;cylJble t1ronet eepapeion on a countrywide soale of these kinds of
tricLip l96 thereforel the Government, erith assistence from the United Nations
Development 1.?7-..o31emme yipeciel ?hod Se-to:) g and the Food and Agriculture
OrganieaLion of the Deei.tod gatione, began a soil fertility survey of the country.
Thjs enternei,ionelly aseioted projec fitted into the active government programme
for the development of .ericultuTe, whieh included other UNDF projects, multilateral
011a bel aterro. projecte end nationol schomee,

The main objectiv of the Soil Fertility Project were the establishment of a
soil fertility aurv , .eee implementation of a soil testing and fertilizer use
Dr0,7t,MMO o_;.ncreano ceop 11-..t also ineluded investigation and promotion of
improved e.3rieultvece1. rracticee, proper usu of Insecticides and pesticides, water
control muv.uvl,c,3 and °ate trainjng of counLerpart peroonrel.

A largo number oi7 rertillser trLalo yore performed to assess the fertility status
of soUs and the attejnablo yie)do, and fermulate recommendations and these trialo
are covered in. Oeio repoet, aold reeperimente wore carried out over several years
to comPenee.to rOP ehe eierio0ic Clueuatiods of croo productivity and yoarly variation
in veaLhor coudi'Gions, eevieple were aleo conducted in laboratories when more detailed
and eccurate information vine required to answer opoeific problems: the results
of thou° opeoie3 hieeogeijonu are pe.eeented and diocussod elsewhere 2/.
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prolonged application of heavy- rates of ammonium sulphate, which only a largescale
liming programme over several years Joey be able to improve. Other areas have been
turneul almost unproduotivo by ea:co:is-17m irrigstion, lack of drr4nage and continuous
rice farming. Thc confic,:u..-ati.00. of °bile land is also en obstaclo9 but recently sorne
400 000 ha of slope land Lice:ilea ta -be catchmeni; areas of the ten large rivers have
been identified as convertible into farmland.
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2.1 SELECTION 01; POIL . ANT' YqTS
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2.4

7,7 ílI/().1 oh.;:: few oxperiment s conducted had a 33 factorial dcsign 1/.
`1111Q 27 ni,:.iy-;rbv rid 'Go 1.,0.0e7o o 1.r.ili,;; plot s pu,s con.trol due to

lo. a X, cit o :r.Kt subscqurmt wince-1's
olaly r,f ateu.',, 27!.p.-,.: ;,a.c.;,11 Ircroou Dvring the E'irst
sucom:-.1 c r)c;4 o,:t] ari.I;b. iGh Lecatmeirt s por bl och uas used on rice

cl..ui;,;7.-ctio.n.;; (P) cud7,7 ThIc closio.t, liouover,
ITas :7,1)1 a 2+7 (1,) -3 cicil 72fr:r, cnow,-11. for ,b.o v or ious

o F.' soca fl,-e.Hrin,-,1- 1965 all air; oi cc had
thc r!olT)Irs z' I ; nacc per c-,..-porim,,utc,1 site. Such

,!, 1(1 r- ;=-;.:.):It.';Luc: 1. ot7 it 3
ftr. . ,,c i-0.(30

2.5 RAN(
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1:,]).1.aoc1 ract elicl 'lo n in.,;or.7 131 j_55z...rds

Ofol-r) pnel
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:; :"( VC1'):Y r L In, cash crops.
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or.penditure their aNlicotion lia1.73nting o.uf.i. marketing a larger crop, the value
of the straw ond the \rulu cl he residual ,:rfcci; t,f the forLilizers applied. The net
profit has been calculated by incuase in yield, or the difference
between lhe yiolds o.f trcood all() unLveted olotc, for Ole crop's price. It is in
fact considel'ed that the othor f71 to:co may o1:f.-;;C6 each other, in the assumption that
the peasant farmer used nvoro=dm.v.tely titc some rmount of labour. In Korea, where
alternative employment, for form human laeox is prctically unavailable and where
50 percent o; tbo azvicultui.e Is at ou.buistonc,rJ lovel, hie asnumption does not ooem
unrealistic. Ybc findings o -he econumic ;.)no.lorsiti 11:ve boon included in the tables
of e:,perimental results. Kattet prices (27 -oeni crups afld. fertilizers have been used
to calculate Ite value o-j' trio Z/Jaft j1101.0,91:=1, thc coet of treatments and the resulting
value cost (i/C) .fatios, 'Cac aiyilaoc,1 of responTle curves or surfaces, the optimum
fortilisol: levels will l).; indicated by 1i 1ihcsl V/L: fatio and the corresponding
high profit. In fmt, While yivaz, an.7}. coc orofio te71d to rice, though at a
slowing pace, twiil a caYtalli uiu 40 Lond lo decrease.

The V/C ratio may also IN of the profitability of one crop
versus another one.



3.1 PADDY

The eosiAjon of rice in Th.e agleaculteeee of tho country is predominant
practically all available land *s c.sed to gro m it. The use of fertilizers
compost ar,a inseuticides on pAdy rece, is commonly practised.

In the noetheee park:, oL the count-ey, larger responses to fertilizers than in the
south wor recorded, but the yiolde were 10-15 percent lower duo to the shorter growing
ceason and uncertaLn weatbee. eouditions. The country-wise average yield of fertilized
plots uas 37 percent h-Loev thrl lu yie'ed of unfertilized plots.

Substanti.eJ yie)d jeceeasee obtood with higher levels of N, but the rate
of the increaoe Ceclined sharel;e when P (( -Jere not applied as well. However, -

complote t i K application did not Five the highest retu7n per enit of investment in
opite of giving iNe laes;est p_eld -oerease.

Posponse 60 fOtilL5CIIT ,C.:(7WM to be move affected by differences in climatic
conditions than by nature ce7 the ro i,! creduotivity depended Largely on management
practices and availability of 7rriGation water, N is almoot always and every-where the
limiting factor to the eetiefaetov production or rice. Nest local varieties did not
benefit from heavy appli.catjcn of N. 0111,7 a few high yielding varieties took full
advantage of

3.2 UP1a RICE

Nainly grceal in the Cheju island under rainfed conditions, upland rice yields
less than paddy. The eeieeege yield of fuetlized plots was almoe. 120 percent higher
than that of unfertilized elots but eentrary to what had been (7.e eed for Daddy,
rainfed rioo response to N eae enfeAor tboaL that to P and K. eeeemee to N increased
with top dressing. The MO2 effective application wau to split Cout 60 percent of
the total Y into two equal do,;ec between i5 duo after transplanting and ear formation

ntage.

The return per lelit o inmestmert was higher than 600 percent making
fertilizers hichly profitable,

7

RESULTS OF liT2TILIZER RAPES TRIALS /

For detailed results of trizle, . A Table of Contents is included

for easy cross Ie)forenceng,

ainly N),

use of



3.3 J1

The e..,-.tPo.ra.2.1;y Joo siJi: ii1ìcu reL tiJ isors about 1 ton/ha in the
north and i on/ha, in 1,he rhi ìP, :3°111;11(i-1i reions give an indication of the
low standard1 i mana,getv%yr;, fo-r Cjvcp,,

itosponst. 172^_i high to P add. N 1.1.to uort.lt, ,:ind to 1) in the south. positive
int eracti oP i, In í'a iw otal response was further
ineroa.sed with ;'t. 14i,zher rainfall hiL;her rateo of N
proved offectit,o, while, in ihu' s ith lot.to 1.. infall the resnonso to P was
hi gher., Jco o L soem ?1.1. ",o hi ise 1:Pt-1 Enc.° of the crop to both drought and
cold., Sine: J;.; tno -barley is g»oun have pH values lower th.in

tho t'oo of I i.mi;' rc iuiu tac; pïi on of 4 tons/ha increased the
yield by abor.t ,itt 'Jae influenced by moisture of coil
and mothod of 71)0 , 13j 1.)7,tr.; t,.1.0)1 itLioths .1.1ontrs the fuiTows Incroasos

of 60 percent t.,co nppi ie i loft o4' thr_. country-wise recommended
level oh: 100-(5- r55 11,,c4,:)-oc /ha) averais-o y eld of 3.35 tolisiha
could be eL.:peet(ct, -that ic 1)(2.-ti; ove): the oottntry average
yield° The Suwo,, %ALL y,ho ci:17.cuptin o.;" 3iton o, were hichly responsiv-c
-Lo fevt

3.4

Farmers are'en +o -Lho oc. wider this orop is
each veal..., .11,,y.....ac,;;?. vitro -he L11,2on i .8 to 10 t-on/ha ['vom
south to nortit

Yield ,,f 90 :1.11 Ito oon-1,1.6 end south arid almosi,
200 percen.t 'a have 1,,c. foftilisatioit. Phe largest
response uas Iic. 1;o "C 2atio c nd 3.; eerì ,-ffoct:tvri. in the nortn The l'esponse
to -L-he adsliticat.1;. 25 -;-,:om 75 ca s ItiL;hec than ;'rom 50 to 75.
imjlarly, tho o 2(7) 1.: as higher Crom 60 to 80 than

from 410 to 60

FTOM L'):7.1-0.Ts5.1.1011.1,02. o JicLueo ii Le' pould yield more 114, 4 tons/ha

pro Ci-Labl

'1)1)1 L;"1, IC.41 e its cultivation is highly

TJ1

Ronse uf ti !uirj ir], ut tito ardor of -NI,
Applice:i.ion et' fto,t,ou .10 im cet L'cory'rhofo bizt in Lite
island... Pert 1)3 `t. iihl c,i7iìig a return per unit ur
invostraort -Lih). ;100

3.6 SOYABEAN

Only omosp L i o r: atipl-Lod to this crop., As
eezpocted froi a 1,ic,t11,1juou:2, 7,.-on50-..,o.rJotJ tot ,ut.7.. than to N. Tn spit,:i of
the crop' e rec.i u-,17.:(.21 aluon mo¡y t%f-rect yi olds.
Tuorettoti of ::20 e.».Lcjift,d aloni; ithich proved lo be oL" utmost

8



3.7

3.9

3.10

3.11
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,;;; ;;;+;;`j ;41;^ r bo n upl d.s

' '." S .211,.. ,'cvear...,cs

r'; ; "20

H:n of 120-90-150 .. profit of 19' ) Per

0,1'73 ali6
n.i , 'rt;o:o
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In the soWchv with fav4)1, coil ooildition, y matter production of
Italian Rye Grazs cT71. reach 12.0 ouEi/'hJ. Coo(' 9: , ,ields of Oats were aleo
obtained mainly in the centrel also yielded very well in the
central region wad Cheju. islaqd, -1.C1%e'lds WQre erratic mainly duo to low
moisture and tho elciratod.z,oidity oi' -newly roolaimed soils. These conditions affected
alco -L-he produolon ef7 Allfr ud LzAiLiio Clover.
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of abso:LIM oì orici ctova::;;c.: uf the nu.L-vioir; zuppl i.d hi,ough fertilization. Moreover

iilaw,ucc of ° ,11.0 unfavourab.1.,& olioiu Ix/D.0.1'u Ions seen above, rice plant

growth o-t.ts but s).E...ciccus aft tn-ao. ,c1r3 0 Chemical charact eristics of

Korean Daddy ooi.ie or nummari.,,ed in 'Pablo 6.

4.4 FERT

1ifi rip: ol cvlduncc made Lhe so v7,-onmo).?-1,- recommended oat c of

aooii a'I;Lcn 10 - 3 1-20 F/Iia i s oiy 1 ei.T iii Lj and Y_. Compari 3011 of i'cl atwcv

awous(ts ;:oaddy of 1;:cwea agains L thos(-: of

.l ILI)cE d ecn7Fitnu.,:

4 .5 ING

12110 Lo i;1 diina';.; ion uf °Lb.0 wri, gno1.7ing poned is influenc,ud b,y

sovQ..co_l Val`i tYLN cl .tnLinsplan--,inc; which can be

pc of oa.-m L o:L re do '6. f.1 i. t 11Z ilre 1Ongi, a of vs gut a-L ive
acid L; oirLr aucl. L1ta ,Jac:11 000 cf 1. ai uno gro-crinu s Lazes, can vary

accoi ror6.)1L, 7 :At( voriz-A ions in th..1 iluraLi on o

'411,2; P.LTinCt d.110 ariyLoid. r,

4.6 PR(

C opulls La.. L145ncLL or prodito L ion of rice

pianiao CirolJ,v- cLonin uofcnLit c onin \)e.1'106,. 1 L increr,,,oes du2iii,cs

voprrciato 'fin .:.2.1c-,-Qar;c a v,La-3,- I c;T n i-ho areay he
ccntral o Lucre riol bile on a3-ea,

vc3_ Lies o ciiouo ç L i5hio uouch on1.arez,

4.7 iAL RCES IN SOIL

Thu 1.. ic f-'cili.LN lcuoi of a soil and -i-L
ri.ty Lo radi %Ari.C1.0111; j31 7 . 1,1-to ¡art 1ovol o f' unfert

piot j c-2.2.Y2Louo.ed. in 1711 oc,-Pammes noi hc:cto7..c-j1-2.:c oil per vogion .7.1..nd riurienL
and c.-,lirov,-.-,..L1 i; thc ,3enrospondi nc: L t in r.v.o fluai ow: . 'Phu colultry 0.v
of tile Litru,.2 mdia nu nt oleo 1--50.102. wi,'61,. ruin imum alliec in

Do.-,.Lho cn..0 hi ch.,Jut In 'ìhic ioitLh, 1111,, coo 'C 1:ct men
autri iiL 11 1.)0(3Vt found.; P., 0, 778 for P., 00664 and rut-.
'II', 0.566,

Tot al r was clul n u LrAncv,r3 o-,c1; re.c.L ant
.1xchangeab-.I..01, :.1c1 o uat I on 1;37 1.1-L1,1,11011i , ach..inL: met hod.,
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(*cn,, o normn1 I;rn-noplan Ling do not poem favon=1)3
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4.9 fi >

Jv t71:s .0 ill i,ÌJJ iiii,r; r.rL Locc, and. 1_:,..raclu.,.11y-

'.^7;7 `^' VC 1Ru'" í'rqi11 I a ;7111; S C.;174"1^.171 1;1 "NOV sof,...1(1 ',I'.1411. jr. '1,110S",

;0 C11r7.;1-2 Ole ep;;±,r7rr, is '611r) .7ctrac. F111-o 'I 1) Th01.r.'
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Lon on tht7. r.toivi;ll, I ot inbc nor11)., Irj.-1-,11

o 7 On. ho oth.or -.I on

27 7,7., (sen Ft.guno Tin! gwantit.ies of P obsorbed
.7'1' 7^^ nros-ti Wer -;12,7n r.'ogionrd. i;rond (Hoo 17:11 cure, 14) r Ti; is 6,701'1; )1

1I1,111;'), or) ing .i;113.1; Tororn tojio c,ontai.1-, fair P amoiants. Tho i-E.:1;.ï, of K absorpt )..on is
r;eiln are -,r,..;11 provi_cl.od t7ith po-baol7 arid. °Iry cf,a1,1.on

pp'pi;n3p-ply -;;o of



5.1.2 J;elt ' actices

Early traneplanting is r.commended for the northern region and the Chung Chong
)am WOVIDCC' of the central region so that plants may find more suitable climatic conditions
during geoleth. Oecurrence o otrip or dwarf disease limits the use of this practice

in lic) central and southern areas.

Direct seeding can be recommended in the rainfed or poorly irrigated areas.

Application of compost or straw in addition to chemicals is necees to maintain
fair fortiJity level. Only about half of the paddy area receives green manure or
compost, rice etran being ueuelly -aped for o'6her purposes. Further investigation
is needed to aesess quantities and Lime of application of organic matter and th
interactiono, if any, wi h foetilieer rates,

Deep ploehing with upturn of subsoil is recommended erinly in those soils which
have a de.- ?eeoll or a subsoil in which the nutrients, L down from topsoil,
have be ae eieelated.

The so (tolled midsummer drainego, oe the practico of ouspending irrigation and
draining the mite'. from the adds 30-40 deve before heading eeriod, is recommended.
In ouch a way, mote can be oxigeenized and toxic mate leis e nd.
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Chapter 5

RECOMMENDATIONS

Acoced Soil

The rate recommended by the Government,91-31-20 kg/ha,is based on producto
availability and has Proved to bo unbalanced and excessive ir N in respect to P ad
K. This has been proved by field experimentation results. Despite the presence of

fair tetounts of these two nutrients (P and K)in the soils and the low rate of
absorption v7 phocephaes, the continuous use of ligh rateo of nitrogen leado to a
ecrious dectieee en produceion en vIgure 15 choeen. In the light of eeperimontel
resrltr, ecee.omie eeturns and eete of utleation of fertilizer nutrienLs, a genece
e'ecommendal,?.en of 100-e5-60 kcihie can be formulated. The optimal levas will 'eery
of couree aeceedi to Lhe :;oil. Those have been stratified per province and noil
oerloo in Teble S.

Silic. the soil the availability of P to plants; in the plant,
eeolotonce 10dCittG 3110 dicoasec, and the eueLmilation functions through improvement
or photooynthotic activiec uf leaven and the oxidation power of roots. It appears,

5.1

5.1.1

5.1.3 A ion o



from nxperimental on0 01
required ,7or pror.,no pinn
are deficient in silica,
12-14 porcent yiAd Lao.'
puoductivty, Xn. ftur-
wo3lounor,lite Ca, 5i

5.1.4 Best

5.1.5

spiJ;; ana proved
best spi't 'n rol in

rc,:3u10) i-: ri ce.nimum cc' 120 p.p.m, 51.°,)
reLnpment Dqd Ulerefore 9/1.04 poreent of soils 'An If.(17na

as uhown :In Figure 16., fipplication oC silica gayo somo
eacos in noymal soilc and largar in soils with iou
17 the renommnnded quanilitios sud. resional effects of
m'cL,iven, in )2 prcllonco of diffcront lPvelo Pf W,

50 rror as basEJ dressind7;
25 nc-,'ont as iop drorisinc: 15 dayo after transplanting; and
25 T.o7n3n at n&.1- forwt-ioo 5togo.

In the south of the last top o.w follows
effective:

15

5C ..r.t as

25 po-rnl. 15 acTs ofor 1-,ranool,mting
w.,ronnt lor ana

12.5 nereen headinr.;

of split N application is up to
of 4

. Nitrogen in particular gave the

paddy, hich is an increase

b-nJtt cjme Cor U application v,!..oios with locality, in Challa
best , eldo oota1 from plots which rocoived all U at sai early s;:agz
uh-LLçin '4110 root of .11,.; counLry eAvemely doleued top dressing at panicle iultiation

a./, Generally, it can bc said thEA in the north U has 'Go bo

applj:a k:cto 'oho lator 1ic bettor. Further investigation Jo hoWOITC??"
;illneoded on %bis onooct.

C:ww ,:eJpouss ;,() laditional quantities of fo:tilizors, nnasiu ac in terms oF
addJtioni yl.ad i : O5ui, begin to bcome tasiErnificant from o. cerLaln level of

nutrion',,s onward. Ionults of a largo number of tri.cls however demonstrated thai a
elr7 o7 pc.7:.cor etM 7000ibl-,, with tho application of

nrtrAP-ur,s Trovi on7Achod nompoolo, mrngannso,

is a elv:ap 2n1ITOr, o liml and silica abundant in ti' e coumiry, havo been found to
nroduco sisn.Ifiernt inersasco prv-1,07 yields, in fact) increases in thn n.7,(1.0 of
n,5 ton/ha have byen obtained N::611 ouch applior%ions ui permcablo ualla7

ola FEiTIno soilo, )o1ind colla and 00/1N IrUh ;, high water-table. Enriched

composts 071a togothor ulh droinoso nnd high ridgeo cultivrtion prnvca
effective oleo jn prty,reutug &I'dochi and ahar;are disoRsou 1/, The aff,7T,t of hiro
ridsos nna clomYv. plonti*I! spoor) has iloen moosured on 0,-t0 ton/ha.

Ion of - -towed and disease resistant va ties is recommended.
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5.2 J GROPS

(For qetaile0 on on thee 'Appendix 1).

5.2.1 Barley

Barley is the second feocl crop ,?fla is plouted both in uinter and spring, either
in uplands or in rotation uih rico. Due to its low market price,chemical fertilizer
application i.e not a common practico. A largo number of er,:perimental results indicate

104L cponsos one, fat,. :1.eitis aro ob6ainable, Tit11 countrywise averago
110-80-50 lrglha of nutrients, and yield 3.37 tons/ha. Liming gave significan increases

yiAa, o7Ada:Itly not only bocasusc c)-s its effect on raising the soil pH but also
bocause it supplies calcium Prid magnesium to the crop. Application of compost is also

Ontimum levels and corresponding expected yields arc given,
1.pr coil sTiecv in Table 9,

5.2.2

-) fertilizers is fairly high. of the greater amount of
lnnd anoa P11,1 Inc:roan:frig loperi:ance or the crommeny expertmonts have been conducted.

?no)(11.7,1o1.0,A1 level 12 100-80-60 kg/ha nl-Co'ienu nal..1 in Yablo 10 the
o'ptirom Iovis ai7, distributed our :loll soriez.

5.2.3

Thk.i of thix crop to fortilizer i.e low and so are the benefits. In cloy
f7?k100 rulLo, 40-30-60 kg/ha of nutrients is recommended. In soils

..,7vora de-No-,;is or sedimentaxy rocks 40-40-60 kg/ha of nutrients is
:)commolded,

5.2.4

:)01-is well to fertilizers and 150-125-110 kg/ha is recommended.

5.2.5

Le basis of (x»omic consid*ration, the level of 60-80-80 ha is recommended,
although best yiele ' -)een obtained with 100-80-60 kg/ha.

5.2.6 Rape Seed

Levels ng from 90-140-60 to 90-185-80 are recommended.

5.2.7

In normat niland coil 80-90-120 kg/ha is recommended. In newly reclaimed soil
100-90-120 kg/hc is r000mmended.

5.2.8

uplauci. 100-',0-60 1:m _ low3vnd in rotation with rice
1d0-90-60 kL,./ha i7qinommo1cir)cl0 Thc. :orieommendod lovols for the provinces are given
in Tvt.a6 1,



DISTRIBUTION-

Crop

!RCP

,

3

z

36
68

3 481 827

3 047

VARIOU'l (1966)

(1961-67)

Percer+ age

8(;?(z,

1 `,

155
158
151
152

PLAT -71)

OLT

1(y-do-G."! nu

2 007
C' 2

2 27-
P711.)6 2

C¡ c? 7 9 331

1cru1-11'7 -!11,-)77,1i11C:

t: :1E11'31-3. Col*G-.1-rp.tr r..1 1 and. P.,;:vc,-1--`,
,1 -)t) }
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Table 4.

STORAGE CAPACITY OF 11.1HTILIZER WA.ZEHOITAS (1964-67)

Year Distribution points Number of warehouses Stortng c pacity
(tons

1964 1 116 2 241 338.661
1965 2 345 2 712 385.308
1966 2 486 2 953 400 254
1967 2 707 3 417 455 545

Table 5

DTT:TFs IN PADDY Y S ACCORDING TO IGATION FACILITIES

Total Land Properly Partially
culttral improvement irrigated irrigated Rainfed

area associat ion

Area 1 191 358.3 277 278.3 418 688.1 288 575 206 794.4

Yield

(ton/ha) 2.44 2.74 2060 2.29 1.95

Poroolit e of
total
cultivated land 24.2 17.3
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RECOMME7IL. . LEVELS Foa RICE PER SOIL SERIES

3 i»

120-60-8

120-60-B(

1'0
)r'r

):` C

20

1. 3,-Jto 2, 'HLI rIvannpini.1s; 3. 10 days after transplanting;
I kti , -Il2d1i period,

,.¡ Yield Top dresciuif nitroen/. Lha 1 2 3 4

) 3 4.60 --

4 4.57
) 9 6.57 _ _
) 8 5.35 50 0 0 50 0

3 33:5 _ _ _

3 3,1'(:: 50 0 0 50 0
' 4 - - - - -

) 4 1.'7 40 30 15 15
) 8

! , :.! - _ _ - -
5 40 30 3 30 0

, 3 5, (' 40 30 0 30 3
1 3 6 08 - - - - -

! 2 9 ,, ,:l 8 - -
3

)
6
6

,, ,,7 t.:.,

5,32
_ _

1 'f,6(
) 8 5.25 40 30 0 15 15

12 5.76 (50
(40

0
30

50
0

0
15

0
15

) 16 5.17 _

3 4.81 -
) 3 4.23 _

13 0 05.17 40 30 30
3 4 5.7S,' 50 0 53 0 J

1 r; , d -i
. , . - - _ - -

4 ..8,3 40 30 30 0 J
40 30 0 30 J

) 2 5.83 - - - - -
) 16 i) ,1).; 40 30 0 30 J

1 1 (, 28 - - - -
) 2 '1,76 50 0 D 50 3

11 5.87 40 30 J 30 30
40 0 0 30 30

) 10 6.04 40 30 0 0 33

) 8 5.78 (40 30 0 30 0
(40 0 0 30 30

) 1 6,3). - _ _ _
) 8 5,0 - _

1 ,,,, di? - ... _ -
) 4 ),2:1U 40 30 30 0 f
)

,

4
1

!: )2z,
, ,,-;;;

-
40

-
30

-
0

-
30 0

,

1
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Table 8 cont......

Do

F.- -

'(Juster .a Rep
Yie d
t ha

ToJ2 dres n
1 2

1 Apb 120-:',04,) 2 4.97 _
1 Apb 12-)-40 2 4.92 - - - - _
1 Rva

50 0 50 o 0
2 ;\ j,b Ilu ; ' -40 1 5.37 _ _ - _
2

2
illk,
AF.-,.

)lil-, -3 1-il O
1.00_00....40

J.

1
(1.,6o
4.84 _

2 1P) 100-.)0-80 1 6.49
2 .WO 100-60-80 2 4.97
2 qVI 100-60-20 12 1,90 _ - _ _ -
3

3

pi.,

AFb

00 , lo

10(

4

9

:;,44

3.90

40

(40
( o

30
o
40

o
o
0

15

30

30

15

3o

30
3 Avb 15 5.34 _ - _ _ _

S Ana 5 4.70
(6o 40 o o a
( 0 40 J 30 30

3 i 0 1;-1 , } ) 4 3 47 60 40 o O )
'_) 'CO o ' ) 2 _ q - - - - -
3 3 -,,,i'm - - - - -
3 1, no-Jo n 1,15 50

(40

50

30

)

o
-, ,

30

)

J
4 Apl 12 4.24 (50 0 0 50 a

(40 33 13 0 J

(10 30 .) 30
4 Apb 100. %0-1.1u 5 5,10 _ -- _ _

4 AFa 100 '01-40 8 4.06 0 40 ) 30
r AFb 100--)u-0 18 4.52 0 40 0 30

o 40 o 30 30

1 'FID 10C--0-80 18 4.54 - -
10H-60-40 18 4,50

4 ARO 1 0-0o-ro 1 6.14 - - -

4 Aab 300-3-Po 4 5.65 40 30 o 30 o
5 Apa 120-30-40 1 4.65 - _ -
5

5

Ap,3,

AD' a

100-60-80
100-60-40

1

3

4.50
4.50 -

5

hungchong

AFb

Puk Do

100-30-40 1 5.38 -

1 Apb 120-30-d0 6 4.86 50 0 ) 90 ')
1 ARO 120- "'' '

'11)
4 5.20 _ - _ _ -

1

1

i:- ,

.` , F

120-60-Cn
1 2r). 2 I ,-. ,t0

3

4
6.74
6.18

_

2 A.10 12n- o_jo 3 9.18
2

2

1r ,

Apb

, 2r, ,i !_ro

3-40

3

2

5.34

5.25

-

(40
(40

_
30

30

_
o
o

_

30

15
o

191

2 AFb - -60-4) 4 6.05 (40
(40

30
30

J
)

1 10
15

0
115

2 Axa 1-1, .)11..rn 6 4,52 - - - -
2 1 .;_, 1 .40 6 4.57 -

2 1,- :I' ' ''''' ) 2 5.98



Chungchong Puk Do

Soil
Series

Rab
Apa
Apa
Apa
AFb
Apa
Apa
Apb
Apa
Apb
Apb
AFb
AFb
Apd
Rab
AFb
Apa
Apa
Anb
Rab

Cluster

2

2

2

3

3

3

3

3

4

4

4

4

4

4

4

4
4
4

4

4

1

1

1

1

1

1

2

2

2

3

3

3

3

3

3

3

3

4

4

4
4

4

4

4

4

')rigNam Do

Apc
Apb
Apd
Apa
Apa
Fma
Apa
Apa
Apb
Apa
Apb
Ana
Ana
Fma

Apa

Apa
Apa
Apb
Apc
Apd
AFb
An

22

Table 8 cont....

rate kg/ha Re.,

Yield
t ha

Top dressing
2

120-30-40 2 5.95 40 30 O 30
120-60-80 8 4.69 40 30 a 30 0

100-60-80 8 4.31
120-30-40 4 3.98 40 30 o 30
100-J0-80 2 4.44
100.3J-0 3 3.99
10o-60-30 8 4.60
120-30-40 8 4.52 40 30 o 15 15

120-60-80 4 4.32 40 o 30 30
100-60-80 2 4.53
120-30-80 2 4.64
120-33-40 1 5.82 40 30 15 15

120-60-A0 1 5.87
12v-60-00 3 6.03
ioo-60-00 3 1.56
100-60-80 3 4.43
120-30-c10 4 41.00 40 30 30
120 60-10 4 3.90
120-00-80 4 5.80 40 30 30
120-30-0 4 5.47

100-60-40 3 5.21
80-30-40 3 3.64
100-80-40 6 4.77
100-60-80 9 5.01

120-60-40 8 6.05 50 50 O o o
100-60-80 8 6.03 50 o 50 o
100-c-0 8 5.04 40 30 15 15
100-60-80 8 5.03
100-60-80 4 5.67 40 30 a 15 15
100-60-80 6 5.77
120-30-40 3 5.82
120-30-40 3 6.54
100-60-80 3 6.19
100-30-40 4 5.28
100-30-80 3 5.08
100-60-80 3 5.01
120-30-40 3 6.80 -

(40 30 15
100-30-40 6 5.55 (60 40

(40 30 0 15 19
100-80-40 6 5.44
103-60-80 6 5.52
120-30-40
100-0-40

4
2

5.70
60

40
o

30

40
30

100-u0-40 2 6.10
100-60-40 4 5.50 40 o 0 30 )0
100-60-80 4 5.29 40 0
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Tab e 8 cont....
Chungchong Nani Do cont....

Cluster
Soil

clories
Fnr,i1izer
'aLo - ha Re.

Yield
t ha

Top dressing
1 2

4 Apa 120-60-80 8 5.83
4 _,..fko-,t 120-60-40 8 5.90
4 A.Fb 120-30-410 4 5.48 - -
4 AFb 6ù-3'-60 4 5.23 - - - - -
5 Apa 100-60-80 5 5.21 40 30 0 15 15

5 Apb 100-60-40 (40 30 0 30 . 04 4.55
( 0 40 0 30 30

5 Apb 103-60-80 4 4.84 - - - - -
5 Apb 120-30-80 4 5.01 _ _ - ,

5 Ana 100-30-40 4 6.23 40 30 0 30 3

6 A.ra 120-30-40 4 6.34
(40
( 0

30

40

0

0

30 0

30 33
6

5

7 79-, 1.00-'6010
1'20-66-80

8

2

5.31
5.02

40
40

30

30

30

o
0 0

30 o
5 RF:b lo0--3C-0 3 5.56 - - -
5 Cc.:,) 8,_:,.-0-1') 3 5.22
5 1-0: 1,)i-31:,. ,-) 1 6.46 _ _
5 i-..:a 1:r-i- (-2-0 1 5.00 - - -
5 13A)-30 1 6.32 -
6 I; E.. ) 7!,c), -6k )-10 1

5.42 -
6 .. 3 5.14 - -
6 rNA 1.-.1C-60-0 12 5.03 _
6 Apa J. )k) 60-40 13 4.83 ---' - - _ .

6 Fma 130-60-80 12 5.60 40 30 0 15 15

i

1

1

Apb
Apb

100-30-40
100-60-40

12

12
5.79
5.75

40 33

-

,

_
30
_

o'
_

1 AFb o 40 0 30 30
2 Apa 100-60-40 8 6.28 40 30 0 30 3
2 AFb 120-30-40 3 5.79 - - _ _ _
2 Fma 120-60-40 1 6.06 - -
2 Fmb 100-60-40 3 5.22 - - -
3 Apa 100-60- 0 2 5.48 - - - - -

90 0 50 0 3

3 Apa 120-60-40 6 4.88 (40 30 o 15 15

(40

(40

30

30

0

0

30 3

30 i 0

Apa 100-60-80 . 56 5.19 (40 30 J 15
1

(40 30 J 19 1 19
1

(40 30 0 15 19

Apa 120-30-80 56 5.31
( 0 43 o 30 30

(40 30 o 15 15

(40 30 0 15 19Apb 130-60-40 1 5.44
( 0 40 0 30 30

(40 30 o 0 33Apb 130-60-30 8 4.11
(40 30 J 15 15

_ .



KyanglanE_Eu Do cont....

Clus

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

4

4

4

5

Kyor.17pan

1

1

1

1

1

1

2

Table 8 cont....

Soil
e ri

Fertilizer
'ate kaIha Rep.

Yield
t/ha

Top dres 'n
2 4

Apc 120-30-40 6 5.70 40 30 o 30 O

Ana 100-30-40 4 4.88 40 30 o 15 15

AFb 120-30-40 2 3.58
(50
(40

50
30 o

o
15 15

(40 30 30 o

AFb 100-60-40 51 4.54
(40
(40

30

30
30

o
o

30

o
3

(40 30 o o 30

120-60-80 4 6.83 (40

(40

30

30

o
o

30
15

o
15

Rxa 100-60-80 5 6.01 (50

(40 30

0

o
50

30

O

M sa 120-30-80 3 6.94
AFa 40 30 o 30 0
Apa 120- 0-40 8 5.82 o 40 o 30 30

Apb 100-60-40 16 6.15 (40

(40

30

30

o
o

15

15

15
15

(40 30 30 o

Apb 100-60-80 16 6.12 (40
(40

30

60

o o
o

30
O

(40 30 30 o o
Apc 100- 0-80 20 5.35 40 30 o 30 O
Apc 100-30-40 20 5.38
Apc 100-60- 0 20 5.25
Apc 100-30-80 2 5.49
Apg 100-30-80 1 5.11
Ana 100-60-80 3 6.99
Anb 120-60-80 6 6.44
AFa 100-30-40 1 5.84 40 30 0 30
AFa 100 30-20 8 4.07
AFb 120-30-40 6.77
AN: o 50 o

Nam Do

(40 30 0 30 0
Apa 100-60-80 11 (40 30 0 15 15

(40 30 0 0 33
Apc 100-60-80 4 5.52 40 30 0 19 19
Ana 100-60-80 2 6.30 40 30 0 o 30
Ana 80-30-80 4 5.15
Anb 100-60-40 4 5.97
Anb 100-60-80 4 5.85
AFd 100-60-40 2 5.60
AFd 100-60-80 2 5.64
Hab 100-50-.1.0 1 6.41
RzE,,

Rmc
100-040 4 6.26

50 50 0 o o
AFa 40 30 o 30 o
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Table 8 cont....

KT:.(nr::o..?,n7 Nam Do cont....

Cluster
Soil

Series
Per711-cr

rah( kjha Rep.
Yield
t/ha

Top dressing,
1 2 3 4 5

I

2 Apa 1

2 Apa 100-((0- o 9 5.54 o 40 0 30
1

30
2 Apa 100-o0-80 26 5.45 40 30 30 o o
2 Apb 1C0 3 4.71 _ _ _
2 Apc 1o0-(-( -F0 3 6.01 - - - -
2 Ana -',u100- ,/n 8 5.69 40 30 o 30

1

01
2 Ana 100-63-/0 8 5.67 - _ _ - 1

2 Anb 100-()-1O 4 5.59 40 30 o 30 0

40 0 0 30 30
2 Anb 110-) ro 4 5.64 - - - - _
2 A Fb L2' 1-L0 4 LI 55 40 o o 33 30
3

3

4p-
A pb

l'n '. J,
i O (- u

1

2
5.65
5.50

-
-

- -
- -

3 A pg 10 60 ,.. 1 4 4',92 40 30 0 30 0
3

3

Anc
A 1 1)

l'_rt ' ..!,',
1Cl ' T11

1

4
5,70
/1,90

- _
-

3 6-ob 11, ,.. -0
4 J.00 _

3

3

3

)T7',
AFd
Fina

l' ,
1 tH ( -'-0

5
2

26

5.69
5.20
4.79

-
40

-
30

- -
o 33

- .

_ ,

a'
3 Fina 26 4.79

( o

(40 400

o 30 30
0 3a 1 30

3 Fmb 11 4.90 - - - - -
3 Fmd 10 (10 8 5.22 (40

(40
0

30

0 30
o 15

301

15
3 Fmk P.0.(0-')0 8 3.28 0 40 0 30 3o
3 Fmk 3o,, - ) _do 8 3.18 - - - -
3 itaa 100-30-40 4 4.69 (40

(40
30
30

o 30

o 15
0

15
3 Rac 1( -Cfl JO 4 6.66 o 40 o 30 30,
4 Apa 100-c 0-60 10 5.84 - - - - -
4 A pa 100-0-30 8 5.85 -
4 A pa inc-(0-0 8 5.81
4 A pb 120-03-F0 2 8.78
4 Ana lou-60-°0 1 5.88
4 AFb 1 oo --0,)- , o 1 5.84 - - - -
4 Rea 100-6040 3 5.75 --

5 A pa 100-60 40 7 5.97 - - - -
5 Apc 3)0.--u0-0 4 5.72 40 30 J 15 15

5 Apb L00-60- 0 2 5.64 40 30 o 30 o

5 Apb 101-03-63 9 5.56 40 30 0 15 15

5 Aril 10o- 0 . J 12 5.10 50 50 o a 3

5 Ana 100 -C(1( -/ 0 12 5.18 - - - - -
5 A pg 3 00 _n -co 4 5.51 40 J 0 30 30

5 Apd 11-8(4 o /0 1 5n ILI - - -
5 A pd 100--D-60,-.0 1 5.Jb - _ _ -
5 Anb IL 4 5.67 (10

(40
30
30

o
0

33
15

0
15

5 LP,- t1 ,-( 0 - 0 2 5.15 - - -
5 Fmo i r o---, 6 5 4.72 -



5
5
5
5
6
6
6
6
6
6
6
6

Puk Do

IL

i.

IL

1

2
2
2
2

2
2

2

2

2

3
3
3
4
4
4
4.

4
4
4
4

Fma

Pma

Ana
Anb
Anb
AFb

low.t

Fmc

10c,

Pmb
Apb

Rab
Ana
fy.17

.'\nb

Apc
IR

Pol.)

Apz,
Apo

,y

F
aUo Hlir.

26

O COnt000m

m7.77 Nam Do cont....

100-30-40 5 4.79
100-60-80 11 4.96 o 40 30 30
)20-60-40 1 6.44
100-,6k-n0 4 6.19
)2k...60-10 4 o 40 33 30
100-;0-30 3 6.6zi
lu0-60-40 3 6.50
100-60-80 6 5.11
I:0-60-4u 6.84
j.20-11-00 5 6J5
20-6o-40 6.50
(_10 4 5.54 o 40 o 30 30

10 J., (S 40 30 30
10 L1 4 50 53 o

24 5.52 (5o
(6o

o
o

50
o 40 0

1 24 5.43 40 30 30
o -60 10 4 5.22 40 30 0 15 15

10_0 4 5.27
20-30 2 6.1.8 50 50

100-6'0-80 2 5.39 - -
100-60-80 17 4.62 (40

(5o
o
o 50 o

30
o

120-30-L!0 46 5.15 60 40 0
120-60-80 4 5.33 40 30 15
100-60-80 5.14

(60 40
100-60-80 2 5._
100-0-60 5

0_ 40 1 5.6
100-60-30 1 5.36
100.60-0 3 5.67 50 50
00-60-3,0 4 5.60 We.

3,7/0-60-410 4 6.18 50 50 O

120-60-A0 4 6.04
50 50

lon-30-00 3 5.76
120-60.4& 3 5.75
loo-3o-8(. 3 ,1,38
120 :o-Lu 7 673 60 40 o o

40 30 30 o o
100-60. 4.(:1 3 5.76
J.0L-0-00 3

1L0-60-0 4 60 40 o
3 ';.12 ^-

100-60-0 2 5.00

PoYield
t/ha

ess n

2



Chulla Puk Do cont....

1

3

2

2

3

3

3

4
5

5

5

5

5

5
5

Soil
Series

Periljer
1,a'6e k/1:

Tab e 8 co

ep.

27

Yield
t/ha

I

3 4.89
7 5.68
6 5.39
1 5.33

15

2

5.01

5.79

(50
(50

50

50
o

50

o
o
o

o

50
0 o

15 4.84 40 30 0 0
8 5,6) 40 o 30 30
8 5.42
4 4,65 40 30 30 0
4
5

4.64
4.70 40 30 o 15 15

6 5,32 40 30 o 15 15

3 6.31 40 30 o 30 0

16
8

5-25
4H79 40 o o 30 33

4
12

6.03
5-13

40
40

3o
30 o

15
30

15
o

39 4.87
(40
(40
(40

30
3o
o

o
o

15
30
30

15

3o

3 5.24
6 6.06

12 5.19
(40
(40
(40

30
30
30

o
o
o

30
0

15

0
30
15

5.00 (40
(40

30
30

0
15

30
15

8 5.12

4 5.73 (50
(60

o

40
50

o
0
0

4 3.92
4 4.78 .^

2 4.29
5 4.97 50 o 50 0

5.05 .-

3 (;.0A 50 50 o

6 4.48 40 30 30

5 3.99
5 3.80

AFb
axa

120-60-40

Rxa 120-0-40
Rea 120-30-40

Apa 100 -0 -80

Apb
Apb 100-(-8C,
Apc 1'0
Apc

)(V, C

fPg 100-6C-80
PUb 100

i CC -r ( :1((

nor

120-30-40

1(-)0 0-4'1

Apa 1.20-"n-Jo

Apa loo-,

Fma 100--410
Fund 120-0-40

Apb 100-30-40

AFb 100-30-40

AFb 120-30-40

Fma 100-60-80

Fna 100-1,0_80
Apb 100-60-80
Apb 100-:,0-80
Apc 100-00-80
Are.
Anl° 100-)3 C)
Trri 100-0-d0
Fmd. 700-0-30
Fmd
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Table 9

1EC0MIENDED 1aiTtiL.)7.:M LEVELS FOR 11/31.137

Li KG/HA OF NUTRIENTS (1964/65 - 1S )

IS,

Soil Series N Expec-Led. Yielci
t on ha)

11c..eg San 130 10,D 80 4.72
BL Cheon 130 80 80 3.62
17,P7a.c; Cri 130 loo 40 =',C4

.do 70 loo 40 099i- Sxi 110 90 Lo
120 60 a.26

Ocitu '.1.7-cang 90 60 3-09
'!1,,V 0011C 100 60 3.12

90 60 4.63
120 60 3.10

50 7.64
60

100
80 2).6o
80 3,06

TY,

D0r)-1",- 120
60
40

3,24
2.39

120 90 4.02
120 60 40 3.04- 'yen 90 60 60 4011
120 60 60 3.65
120 60 40 2.74

çr 110 70 60 2094
Cher_ 120 8o 80 3.51

120 60 C) 2.69
f 90 70 4.04
:,enG 100 75 3.82

100 60 40 5.44
2txoc, oTooll,s 120 90 40 3.60

120 60 60
120 60 40 3.86

Ti Cyo 110 loo 50 9.0i
07-,!oon 90 50 40 2.20

120 80 70 3.33

110 80 50 3H;';
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C 11,r S FC SOIL KG OF Ni

01101.1 118 60
142
105 UU

113 75
116 85

Sr: 130 86 (DO

124. 78 60
n7

Ri stricrt

Tabl e 11

IT'oR pCyrATo, PER PROVINCE IN KG HA OF

,111

) 1(
t I/11: 123

70

45
140
100

100 80 60



PADDY YIELDS WITHOUT FERTILIZERS (1964 -1

6=1

o

2.50-350

%o

e6cto CJ6)

GRAIN YIELD ( ton/ha)

4.51-5.50

31
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HOURS OF SUNSH I NE AND TEMPERATURES

DURING RICE GROWING SEA IN THE NORTH ( SUWON)

Hours of Sunshine Temperature (°C )

Korea Korea
Japan Japan

June July

33
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Aug. Sept. Oct. Nov Dec.
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80

70
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1- 50

FIG. 2



35

HOURS OF S UN SHI NE AND TEMPER ATU RES

DURING RICE GROWING SEASON IN THE SOUTH ( KWANG SU)

Hours of Sunshine Temperature PC )

Korea Korea
Japan Japan

FIG. 3
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COMPARISON OF PADDY YIELDS IN JAPAN AND KOREA

1

-o
Q
S 5

20

FER. CONSUMPTION FOR RICE IN
JAPAN AND KOREA Korea

\
2-

`,_____P 0
1

,

2- 5
/

/
10-

FIG. 4

FIG. 5

K20
2

Japan Korea

Yea r of
rD

I

71"(D o(1)
Year



g /hill

REGIONAL DIFFERENCE IN DRY MATTER PRODUCTION OF RICE PLANT

Northern part ( Kangwon)

Central part (Chung Nam )

Southern part ( Kyong Nam )

39

STAGES OF SAMPLING

20 days after transplanting (Effective tillering stage )

30 days after transplanting (Maximum tillering stage )

III Panicle initiation stage

IV Heading period

V Harvesting period

FIG. 6
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CHANGE IN NH4 -N IN SOIL DURING GROWTH PERIOD OF RICE

UNDER NO FERTILIZER CONDITION

1

1

r

1 i

,

,

Days 10 20 30
Stages of growth VI

Normal Paddy Field

Low Productive Paddy Field

Normal season cultivation

15 25
VII

43

Heading Period

Ear Formation Stage

Maximum Tillering Stage

CHANGE IN
NH4-N

IN SOIL DURING GROWTH PERIOD OF RICE

UNDER FERTILIZER CONDITION
-

uItivatiorl

5
V FIG. 8 b

Z
I

71-

31 iH
I

s

N.t I

i

I ,Iz 20
v

,

N, I 1

5 16

VIII

Days 10 3D 305 15

Stages of growth VI VII VIII



+4-
CHANGES IN FE CONTENT IN VARIOUS SOILS FLOODED

DURING RICE GROWTH

IN THE REM POTENTIAL(E.H) IN SOL ACCORDING TO

PPm

I 0

140

60

TFA:.!0PL2.NTING DALL OF PADDY

¡Ili
Days f0 20 0 10 20 30 10 20 a) 10 20 30 10

45

f

/ ++
- Fe/ \

..r 1-

1

FIG. 9

FIG. 10

1

0 10 20 30 40 50
Days after transplanting

Ir an splanting

early

normal

. late

normal soil
,

N early soil

i late soil

.. low productive soil

VII VIII IXV VIStages of growth
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P (%)

AT TH O kg./ ha NITROG'ziN (1967)

C;P

.Z

Panicle ini la ion stage

49

.10SPHAT PLANT

STAGE

Heading period

E

No Phosphate 40 kg/ha

FIG. 14
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4 ,
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In case of low level of Ni

high level of Nitrogen (S-,.:)

51

No phopriu to winter crof

No phosphorous to both



- AVAILABLE IN SOILS OF KORE A

NPh< Rates Trial (262)

Low Productive Area (105)

Upland and Paddy Field (367)

FIG. 16
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Italian Millet 71

7.1 Response of Millet to Fertiliner 71
7.2 Economics of Fertilizer 'Use on Millet 71

Maize 72

8.1 Maine . ^s-sonso to Fertilimor 72
8.2 Economics of Fortjlizor Uoe on Maize 72

White Potato 72

9.1 Response of Potato to Pel-bilicr 72
9.2 Economioc of Fertilizer on Potato 72

Sweet Potato 72

10.1 Responsc of Sweet Po-bato to Fertilizer 72
10.2 Sweet Potato Response to Fertilizer in Nerdy Reclaimed

and OlderM21a,.. Soils 73
10.3 Econr)mcs of Fertilizar Use on Sweet Potato 73

11. Forage C 73

11.1 Itli Rye Grass 73
11.2 Clover 73
11.3 73
11.4 Oats 74
11.5 Orchard Grass 74
11.6 Red Oloverc 74
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Optimum Levels or 1Q, ? and K fo] , per Soil Series

(1964/65 to 16V68)
Response of Do,A,eq- to 11, P and f - ;.1o.,3t l'ili4sin

Economics of Fe-,tilior 1):.3 CO`t .ROV1Cy r% 00t1MIlln )orU01
Response of Barley Lo Lim.,,,

Arca Producti.oQ, aqa Ijala uf Wi'f:,A '6h,J ):00,.1-1 i' 3-66
Yield of Wheat .0ithout aJld A.;h a, pol, f5'10A
Yield oC Wheat w1t11 P and 1:, oo): 13.ki.D11
Economics of Fel1so-r 02::' od \11E (ochI! "3'.:,-10-,1)

Economics oi Fe:ctilier uso oll 'Meat O:1.-,,1 Re:J1o21)

Economies of F(:lai.z,er Usa on 1111 :Ion:,ho..2 11orslo1
Yiela and Responsu ',L1 ii, j' . ,ila L c,,,: ;111. 'i!ho,at va701;:i.os

Yield of Whea:L ui'6D N., P and ;., pk.:'
Optimum Levels ot A, P alifl ?:, Loe 11,1 pi.L* ?)U.Li iii)Vi"JS

510 Yield of '011ea.6 witil. Appl3eovon QZ IT, ? 0:Al LC: pee 7,fovjucc,

Yield of Rape wil,11 1' ana K, c,:.2.. 1Ljon (1965-68)
Economies of Foll-lze Doe 071 f'..alf,i;

Response oi' Row 'uo EoPon,; '.! a.. K.
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The experimental results have ' stratified according to regions, provinces,
varieties, col groups ond co'ioz!, r7.he ekpevimens wore repeated Cor sin years in
oPder to observo the ef):octo oC t1vcryi-ag 1T.2a1;ber conditions on the crop responses
Lo fertiliser. Creatost cmphlsio Yor2 given to .the rosponoc to N in the presence of
F and 1 n order lo formrlate eeruomic vecomm,:ndahlo:lo to farmers on optimum
fertiliser use. In addition stp6y tho lariability in the responses through
the analysis of variance, rooncfro eu.:v.r:fs and or?faces wore alsc traced.

Treatments were chose oouxrt also the promotional aspect. Farmers,
in fact, could appreciat : 1,1.ts of the experiments which were
conducted in their own

orences -ields and Re to Fertilizers

Due to geographical difinees iu t rein jjelds and responses to fertilizers,

Korea was d!vided in thro:1 climatological as north, centre and south. The north

has lo w Moil temperatures auldnc on.:nog and early auiumn; the centre is a

little warmer and. drjer NOU:j1i latifroly warm ia spring. sud au'aun but

temperate in summer.

In tho north the growing '0011 Of nico almoot always belonging to long duration

varieties, Poduced. As a sonsewnenco (soo Tabic 1)2 in the north the average

control yield i.e 3,13 tour;/ha cgainst 3.82 'ni1 3.96 tono ha reopostively in the

centre and south.

With a shandara applicatioP 120-.1.5-60 lis/ha yield& increased about 43 percent

in the no:.-th, 30 percent in thAr; centre ana south.

Of the total respensc te Cortlisers, thE 'lo 120 kg/ha of N alone WM

06 percent in the north, 08 porocnt iu the eentre and olT.6h. TYVB in fact, on the

avera,ge, moro then 1 ton/h..; ulth a vely hlgh economic This may explain tho

practico of local famous who asc aloae,

The oceponson to 7 and K apperix'od to be rather consistent in the centre and

south, -Ann highe lovehs of IT wr,r Ta hho porthv these l'osponses tended
to decrease w-6;h increasirc lcvels of U, over though the magnitude of the responses

remained considoro111;) larc:or Olan in tbe cont:i.e ond .in tho soutb, Application of
40 lzdbz ', L P anJ L50 1;-/ha c),7 11A 120 tz8jhr., of cavo en increase of

140 kL,/ha eC yiold in seffth ov0. 17.7/4r; ;:n the north,

Tahles I v..ncl. 2 ollow 1;1-11 r,..7pon of ric to different levels of N with and

without P snd K jn thr:,
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.11. the timù of applieaAon or 7 it bad a 1\marl7abla influencù

Dy splittin the Ir application jnto 40 percent oc3i clessing, 30

dressing 15 days nfter transplanting and 30 pereou at ^=1.7.1T fozmation
3ncreases of up to 20 pereent higher then with the loca/ practico or
transplanting and half after 15 dez,r:, meu obtained.

ranhicel Differen

The yields of control plots of barley, aver of .4he period 1964-69, were
stratified per region in Pablo 21 and por province in Table 22. They are in the north
about 1 ton/ha with largo annual variations duo to temperature, drought and poor
pr117°Active soils. In the centre and south the yiolas were less fluctuating and at

1,5 ton/ha. The response to IT was largee in tdpD souLh, those to P and K wore
in the north (see Tables 23 aad 24 and Figm'es 1v 2 and 3).

Ho additional responso to increasing levels or J.1. from 60 to 80 kp/ha was recorded
in any region, but in the centre and south, siguificLrqt yield were obtained
by increasing Y level from 90 to 120 kg/ha.

Positivo interaction among nutrients, mainly between P and K in the north was
evident. Yioldu wcre always moiler i9 the north th in the south.

For planning the fclizer distribution scheme, the rooponses of barley to
fertilization have been ;.. ,Afied in a provincial boAto in Tableo 25, 26, 27, 28 and
29.

Substantial yield increases ecre obtained by increasing P levels from 80 to
100 kg/ha ulth the exception of Chung Chang Puk peovince where boot resulte were
obtained with 50 kdha or P. Anplication of U. gave similar results.

3.2 Response of Different Varieties of Baria to Fer-

Out of the 12 nos-15 common varieties, experiments onducted during four years
on seven (see Table 30), which were found to be fairl-j responsive to fertilisers and
rather otable iu production. The Suwon varieties, 7i12 the exception of Suwon 6v
wore the most responsive and gave th3 highest yields. The Doekdong and Non sankwa
varieties, also responded very well, and Bang ja, was you stable and responsive.

On the average, those variotios would give a yield increaeo of 120 percent over
couteol with an application of 120-75-600 Suwon 18 asid 31 gave average yields very
close to 4 tons/ha. Other varieties gave mnaller and erratic responses see Tables
30, 31, 32 33 and 34),

3.3 Response of Berle:: .1ertilizers in Jell Series

co Table 20),

percent as top
stags, yield
balf at

The yields of contra and fertilized plots are U101411 in Tables 352 36 and 37.
control jields were below 2 tono/tse.; with ad-qua-te fertilisation well above

tons/hu. Over the ye.,..ars yield° ve.riecl the same series. Filhio was probably
dun to weather oonditions asid the bighly °sm.:table nPtuve of upland. soils,

3.

3.1



3.5

4.1

-ripouccl ourvo5 un7:1 I .:%;" 11) n70. ,:, -;,(1

ophimum Cort.iler 1,Thvolrs iY1 :3 ,,"").6 2.9), ntb
application of ;Ile connumiso opljmmq twel Q5_, yield oC 1,0:vr .(no/ha could
bc e]zpected, wi'ch a siola iucuo /5 (7.0'101 ao"OrPZO
(see Table 40).

3.4 Economics of Ferti

The economic analy of tho sbood 1,11a G7?ocF, 21,Cks can bo obtained
in the north and centro Lb90f",-60 1,,17(11 0). T:ac 13.co optimum
level 105-70-55 proved Lo be bi.ghj;, =prof7,1,1,- wiVn. a V/C caio 07.7r: fis SOC Tables
39 and 40).

rse of to Lirain

Soils on which barlcy IS ,,IP01111 axe Generally acidic win pH lo:yer then six.
Liming proved very effective ir) j.a) sorne places p(Irmi%-trA Lho crol) Lwowth, which

otherwise would have been impossibl AT9lioatlop oC 6 tons/Iic. of limo lneveasea "Ole

yield by about 55 percent. No definite relation was found between chomical soil
charac'Geristics and reononse o Uming7 whi.ch noemea to depend ra-Olco: on sta%us
ffoisture and methoa of appliction. In fao'6, with band apnlicai;ion Lo the vow before

sowing, increases of 60 1)ex-0T-it we:c.o obtained, lieW6 -c.aos of applio,ation varied
between 4 and 6.5 tons/ha. RH:2,111.1,s of 'cz-i.olo ,oucluQtc.d Lbrec province

different qnaarGii,ies of lime ,7u..e. ,s,i.vQn T;D:b1 Zi I n

4., WHEAT

69

The Oren undor
;:;overnmont oncouraemete. (sQo Tabto .12) Yt

rainfed conditions aud yi.olcls ra7.? fillbj00'0
Control yields in the centre eicl soun o

north (soc Flgm'o 4 and Table L1,3

rier5porkscs of ovdel. of 200 wycont of
90pO on i; in -L i' Ceut re and urnu;, h i ore oh
which weY.e respectively 100 c.,ad 130 1Vha.,
wrer oo-a.;:ool of I ,784 Ond 1 .94 i3O4/11.p 0m11,3

to Fertilizers

¿inceni

usu.:,11z; ,7,-cotru cc cmland
FT,iouJa ri ic-ll as ;vcarty
100 pc.)rociri hx,rpoY than LIL

control ;,,-.A,-16 In the north
? J,C r.- .11 5 e.ri rf 0 pq,

sruhb a ;v1.
.7y1,,,Ct*

tv ana
crop tinder
Jluctuations.
ooe in tile

and of
imum
0.716_ increase

4.2 'flrtilizer Use

,14 shown thr,,t P cnri. 7 citc Vor.,

-einor 'or:f3) E,1;e1 111`; 1 11Y1 ;' ,1 0-0 a

7ri /10 :;:a '6ho sc,x0,h, Tbo pkT;I:6;4.v applicr,Uon
C110".0 j evol. o 11-.C.-1 JI r 0 ;711 q, (;, ona dy) cat u

o-Y6ainod, ac rJrcuty- si:ptcd 1).:,c1-1.(1v
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at')b U 12

tl o K at 80 kg/ha it was

5.1 ers



the responae uas j7IsiEa:;fica:o.c 7,71).1).- 71, '117,7111r 7'cd M)01.,;.r Vrtm kL://ha of novon
le the presence of 120-100 !MT) 4.,11,7K7 X11,7:7 R).0pOO1ì (otF. :1
Pablo 54)o

nainly grown as cash smmov crop to, thr so:;aboaa is cultiva'tod
O1JOUI 300 000 ha of land. Thc: yoarl -170J,7Aior is aboui, 200 ON our,: of b,laDj,
Fertilisation is seldom p7.7actLsod cl7c, is ',11.en ¡Jenval::7 15mited -;;o uso of OOMDOSt,

scit of lts elevaLed recl3tanc ;;e so.j.3 violds may hi r_ffoc;,,o0 by lorl pH,

6.1 Soyabean Rosl,onse

Liming increased th,: 3.'1.01J-', by 20 percent9 but the liming effi

with N P K application soc, 55 ,

Soyabcan response to A:71iscr was euratic, howosTar, as crpectod, genocolly
better to P than to N. AZespooso c limictg ras higiler than lo beta h aad P, probably
because soil acidity limits Tho CoYmatri of the 1:q.7,cter7.al nodules Ln the voot.

Liming proved effecti.ve also 11. controWnc 4)1G micro-nutrier... symtoms
which appeared under dry voothel: conditions.

6.2 s of Portilizer on Soyabean

3hown in Tablos 56 57 anCi 58, tt.74 of rflvtLilwas was , oonolaic but, oven in
the most favourable years, ,:yoss pv'o;r-is çn'ornlod farmo-cs fi-om

increasing N P K levels on cro-o, since limii1g. was me:7e e(tonomi.e. Thc samo results

of a direct application of P and 1: sou be cehloved t1ivon17 the 7-osidual c.ffocts of

the fertilisers applied to the Previous crop, e.g. barley.

ITALIAN MILLET

This crop rail.. 71o007o.r ;7710 the c771-%;7raio.0 Ls h' r'': limited to the

well d2ained, fertile sells ci 1h c sorth uhich c..7o iwttor. Yields
were subjcct to wide vaTirtions anooydiu{ ;,o D761 u7od ooncious.

' if).11et to Fertilizer

T;7.,h1n 59 11 WIC; *V.1.4'7.6 hi(S1 respo,,Iser; ;,e 1 7'0 60 1.: z/ho, 107 ol. 9

phi].o 1:espouses to r ond R 5Pol.LiajZ(cur:t, T(Arovo.o. comolue .11r1 bolancod
applicatlon tow,A 100 -60-1,',U F;nwro 1h hi.Cho:-1% 1)uo to

the pvaotlee of emero.H3 oomos;. -,2.,,,v,l,c1nTJ to vhom,Lcu1

.1.i.110.1.;ta (l «j '; u,:'1'1)0 Lqr,

7.2

Pco.tilLsev applico.Lion 104d.:/ . cypcmic 1111 Vr6110212 now
cases bolaci above 700 Irvcono ',!J,,b1k:! 6043, Thc coun'tyrAno /7,711

oomowhat smaLlov. nth Ihr:r7commood¡Hd ae-Lios.,7:1 of 100-80-60 2137 copcont

ovn bo o::poctoa. Lo afJo 1,ourhi, 'to tloovoo:o n(, .P L110. 7J 7111 o b clConiinc
sxnesr:!lvoly the productl,m1 o! irc-afit 01),

71
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8 . MAIZE

This crop, although yecontly introduced, *e Tepanding at a fast pace, particularly
on the uplands and on thu newly reoledmed soils of the foothills. )t iu mainly used

as fe4d for thc growing poultry lie1estry0 ilcLs iluctuate according to woathor
conditions. Control yields cre 7CYT loue rith au average of only 1.77 ton/ha,

8.1 Maize R .,clee to Fertilizer

Responses N and P were similae
of interaction among metre ts. With
of 220 percent of a totel of 5.6 '

8.2 Economics of Fertilie

902 Economics of Fe:eel.

With PI licati the o...)timum level of 120-90-150, returns in the order
of 1 500 peel. con be obtained, thus making fer-tlieation e::tromely profitable
(see Table 65). Wide areas at prescla under Loss Q00110Mi0 crops in the northern
uplands could be usod foe potaLo .c'aemirg to Lhe groat eoonomic advantage of the local
farmers.

10. ITATO

- Poto.to

72

10.1 Potato to Fertilizo

K.

emible

7e was no evidence
'eses of the order
_ bles 62 and 63).

. ',Ohe averago

The vosponoos to all throe nni;.z6.enta larE,o9 med,.dy to ki aud Alich
increased wiLh :tioroaoi.ng levels LA' Tal,&:A; 6(5 ;() 71) Al tho

With tho optimum level 15U-125-110, roturnu of about 500 percent were obtained
making fertilizer use on Neie, vcx.y profitable.

9, WHITE POTATO

This crop is mainly grown in tho provinces of Kyong Sang Puk and Kangwon and
to some eetont also in Kyong Sang Pum province. While in the north it is grown
mainly in the uplands, in the south the crop is grown also in rotation with paddy.
The area is expanding oach year.

9.1 Response of Potato to

The country's average conbrol yield is about tons/ha, being higher in the
uplands than jel paddy- fields. However, uith fertiliser application, the total yields
tend to equalize around 20 tons/ha eith a yi.eld inorcaso of about 120 percent (see
Table 64).

This crop is a3 rnainl,row n uplende:
control yield tu 16 va bc6weo;A pro
weatho:.7 condlienu
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11.3
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11.4

Tito oul:uiv2tion oT erep rJ 1)04° limitod and mactise only in the central

and uprtherli 7)rovinces. Thu io need for fodderp and i,he straw for litt

mallily for cattle snd ho ucrli it1c1.1)10 00 &Jew -ha ii thc central provinces

yle3ds of 15 tons/ha can be chiove,: ,l'Uo in the ua:cmor south yields are very low.

Response to fertilisers was ma::imum loirelo of 20U-40-30,

11.5 Ore

74

This fo-eag,D crop proved su. to almost all ki.' soils and to

deought. In come cases evon four outt:Lngs were possib aad the dry

production voso ro m 3 to 13 tons/l)a,

High responses to N were obtained by raising: tho 3evel from 150 to 300 k ha.
Smaller but significant rosponse.s wore aleo obtained 1r increasing the levels of P
from 150 to 200 and those of .'eom 200 to 300 kg/ha (coo Table 81).

In the v, , ' the Cheju where wo,e,thor conditions more
moderate than j-a the mainlend tbe we7o 50 peroent higher. The highest dry
matter production was achicvd 7A.th ''esto of 300-200-400 ka/ha.

11.6 Clover

Host suitable areas fos rod clovce wero ;hose nith abundaat rainfall

and moderate temneratures both In wirtee and summer. It can be grown successfully
in all soils La which malee can L:POW, that is mainly on rather hoavyp well draiucdp
deep prodaetiere soil, rich in lime CIA organis mattor. Soil moisture conditions
are also very important. impoetod 20Ca did not Give satisfactory yioldspprobably due
to laok of acolimaacation, va.A.:)d volT greatly betueen places with the
highest yields being recorded Ji' Chung Chong. A'am province (see Pablo 82)0

p the e:.,:pei'im(rotatioe oit oPago otops 'liar; been carried ov.t during
or'ad tbe vosults w.oc=1. eonfirmatien.



1/ Ton/ha.

of P and K

Table 1

Control
(kg/ha

80 lOO 12

N
h

N o 1*-f h No P and K 3.13 3.92 jj 4.19 4.29

45 P + 60 K 4.23 4.44 4.48

Response to P + K 0.31 0.25 ^,19

No P and K 3.82 4.57 4.80

45P 60K 4.68 4.87 ':.)4

Respc. o P + K 0.11 0.07 0.14

South No P and K 3.96 4.74 4.94 5.00

45 P 60 K 4.88 5.07 5.14

Reap, ',;() P + K 0.14 0.13 0.14

CF RICE TO N - PER REGION
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T flESPONSE OF RY.CE AT VARI01.1`3 LWELS OF
P 111D K, fl REGION

Relativo cost of nutrients in terms of rice:

1 kg N = 124 kg rj.co
1 kg P . 0.88 kg ri.on
1 kg K 039 kg rice

80 0 5.536 1.906 2.754
80 40 .943 2.794
80 80 1.2OO 2.018 2.834

loo o 5.363 1.826 2.554
loo 40 4.670 1.882 2.594
100 80 3.977 1.938 2.634

120 0 5.140 1.746 2.354
120 40 4.447 1.802 2.394
120 80 3.754 1.858 2.434

80 0 2.295 0.775 1.539
80 30 1.775 0.817 1.569
80 60 1.255 0.859 1.599

100 o 2.065 0.675 1.639
100 30 1.545 0.917 1.669
loo 60 - 1,025 0.959 1.699

120 0 1.835 0.975 1.739
120 30 1.315 1.017 1.769
120 60 0.795 1.059 1.799

O 44.765 36.695 33,274
40 44,305 36.905 33.483
80 i3.5 37.115 33.692

30 o 44.429 36.569 32.983
30 40 43.969 36.779 33.192
30 80 43.509 36.989 33.400

60 0 44.093 36.443 32.692
60 40 43.633 36.653 32.901
60 80 43.173 36.863 33.109

N P K North Cen-i;-fe olvi; h
(kg/ha) (kg) (kg) (kg)



Variety

7er

22c'

of replications.
___indard error of di ;'

77

2/ Yield in ton/ha.
A/ Response in ton/ha.

Table 3

TO N, P AND K-- OF RICE VARI1T-0IES

Yield
control kt ha (kg/ha (kg/ha

86--
S.E.

120 30 60 40
80 80 80 0

(y) (R)41 (R) (Y) (R) (R) (Y) (R) (R)

26 3.43 4.°4 0.15 0.28 4.43 -0.10 -0,05 4.33 0,08 0.08 0.033
1966 53 3.23 4.20 0.25 0.17 4.29 0.04 0.10 4030 0.03 0.03 0,018
1967 6 3.32 4.27 0.07 0,29 4.25 0.73 0.18 ' 0,19 -0.02 0.09

1 3.29 Z,402 0.12 ',19 4.16 -0 20 C -0.02 0.,279

6 3.32 4.22 0.20 0.21 4.33 0.01

1965 24 5.51 0.45 0,07 5,82 0.i7 9.23 5.91 0.11 0.139
1966 41 2.- 3.79 0.06 0,03 3.61 0,30 0.38 2.,75 5;11 3.16 0.030
1967 24 3.,- 4.44 0.31 0.57 Z..,5,2 0.15 0.21 .5, ,56 0.10 9.1.1 0,033
,S.52 38 3.36

3.2'5
4.60
.-75

0.22
0.25

0019
0.51

4076
d.27

0.02
1,.14

0.03
0,25

4.77
' _;15

0c.6
0,03
0.:10

..2.')0,.:,

2,010
0.23 0.37 3 0.08 0.13 0.0.-J

1965 4.37 5-1) 0.12 O22 _ _
._ .01 -2,:1 OC 0,05

iS'63 99 3.95 .,50 0.35 0,1' 4,34 0.02 0092 0,01 0,03 -,,917
1966 78 3.79 1.75 0.19 0,26 4,88 0,06 0.09 J,5R 0,04 0.00 0.025
196.3 42 4.27 5.27 0,07 -0.01 5.27 0.21 0.07 5.)c 0,0k 3,06 0..-210
1957 4 3.29 4.49 0.30 0.31 4.63 0.11 0.09 4.60 0.17 0.11 34061

967 36 3094 4,39 0.19 0.30 4.99 0.07 0.12 5,00 0.06 0.10
J957 36 5,57 0.13 0.13 5.63 0.03 o.ua 5,61 0.o5 0.06
,r1-0 16 2.99 -.50 0.23 0.b-' 4.61 0.10 0.42 _1_70 0.07 0,03

3.05
3.31

: -3
4,42

0.'-'-
0.0-1

0,3,
-0.04

1,D5
4.37

0,0;
0-06

(:)11
0.07 4.41

0,32
0,09

0C3
9,01

020
0-923

11-)69 3.68
3.80

4,18
.6

0.37

0.22

0.52
0.30

4.36
4.79

O.

W.

I .22 4.46
82

0,02
0

0,C'L,

0.0z,

0.072



99
Ao

78

Cont

0.uo
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(I:/ha)
40 80

0
)----1) (R)

Table 3 (Cont'd)

Variety Year No 1/ Yield
control

(Y)3j

N P

80
1CO

80
120

80
)

30
0

60
0

(. f.) (R) (R)

Nong K 4 8 3.72 5.12 0,2: 5.24 0.13 0.18
1969 8 4.01 5.18 0.i4 0,33 5.26 0.07 0.17

Average 16 3.86 5.15 0.18 0,18 5.25 0.10 0.18

Yuk Woo 132 1965 5 3.01 4.10 0.32 0.23 4.15 0.06 0.34
F . ion 118 1965 2 2.56 3.91 0.00 0.27 3.82 0.40 0.58

Chan Poong 1965 9 3.40 4.63 0.22 0.35 4.69 0.15 0.23

Kwang 1965 9 4.61 5.17 0.33 0.49 5-41 0.05 0.06

Baek Keum 1967 20 2.90 3.89 0.18 0.27 3.99 0.06 0.08

Kusabue 1967 20 4.30 5.24 0.25 0.16 5.35 0.06 0.02

Su Sunz 197 1 3.33 4.46 0.17 -0.14 4.33 0.24 0.20

Poong Oh ,7 1 3.73 4.58 0.19 0.46 4.49 0.47 0.46

1,73 3 3.46 4.64 -0.06 -0.20 4.56 0.05 -0.07

31 1969 32 3.73 4.82 0.20 0.39 4.97 0.05 0.08

1K um Nam Pung 1969 8 5.10 0.05 0.14 5.21 -0.02 -0.12
gshi 1969 24 4.94 -0.05 0.00 4.97 -0.06 -0.08

5.27 ozio 0,12 0.017
5.27 0.05 0012 0,212
5.27 o. 0.12 0.114

4.27 0.14 0.00 0.100

4.04 0.25 0.07 0.161

4.82 0.01 -0,__ 0.133
5.44 -0.02 0.031
4.03 0.01 0 0.037
5.31 0.06 0.13 0.038

4.46 -0.17 0.19 0.127

4.95 -0.03 -0.30 0.242
4.51 0.10 0.03 0.129
4.98 0.04 0.07 0.013
5.18 -0.05 0.00 0.068

4.93 0.01 -0.02 0.050

S.E.
'21



Ch

Chung Ch

Ch

ong = 3.3 square m-

80

Table 4

EIELDq OP RIM T:7.TH INTRH
DEliSITIES OF PLAITITLTG F. PROT..

3.61 3.72

4.24 4.
5.29

5..,
4.L

If=bc-0 Ï1=2 1::joa,s.

72 110 144

71n16.
,00-40.a;



bol Soil

A

Reci-

Alluvial

AU .vial

Wash

./vial

Alluvial

Alluvial

Flul'

Alll

AciC

Older

gley

mic giey

Tialdil.farad afluvial and
z'aaidual mataasial

RedYellow Podzolic Soils

hum'

Bi

Table 5

RICE SOILS CHARACTERISTICS

Texture

Fine loam to clay

Fine .?lay
Grave

Grave am to coarse

C1

cl

o clay

Fine loam to clay

o clay

1.oam

2r= 1

iaterir.

DzL

Imperfect to poor

Moderately well to well

lrfect to well

drair

Moderately well to poor

al well to

T.mperfoct to moderately

Imperfect to mod ly
well



Fertili:
leve].
(kg/ha)

'1-

0

usfoo of
z.onlic-ations
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Table 6

AND RESPONSE CiiJ. CTE TO NI P SO

Soil Series
Afa Afb Afd Ana Anb Apa Apb Apc Apd Firla Rxa

(T)
(R)

(R)

(r)
(R)

(R)

1/ 'field in ton ha.

2/ Response in ton/ha.

4.66 4.39 4.15 4.98 4.81 4,98 4.25 4.66 3.83 4.75 4.584.67 4.65
0.15 0.22 0.23 0.13 0.22 0.18 0.18 0.19 0.08 0.22 -0.12 0.28 0.26
0.13 0.32 0.34 0.22 0.32 0.26 0.19 0.31 -0.29 0.31 -0.19 0.57 0.4.0

4.73
0.03

4.51
0.07

4.18
0.20

5. , 4.79
0.08

4.75
0.06

4.88
0.07

5.10
0.05

4.23
-c3

4.76
0.09

3.72
0.03

4.97
-..0

4.67
00i5

0.03 0.11 0.28 O. 0.10 0.09 0.09 0.09 - 0.14 0.00 0.91

4.74 4.54 4.22 5.05 4.84 4.77 4.91 5.09 4.20 4.79 3.75 5.01 4.7
0.01 0.04 0.21 0.07 0.00 0.04 0.05 0.07 -0.05 0.06 -0.02 0.00 0.03
0.02 0.05 0.15 0.07 0.03 0.05 0.03 0.09 -0.01 0.08 -0.04 0.07 0.05

65 207 14 83 73 463 169 68 6 190 16 17 78
0.024 0.015 0.089 0.020 .008 0.014 0.132 0.075 0.014 0.056 0.065 0.027



-0.0233

-0.0050

-0.0658

-0.0092

0.0167

-0.0025

-0.0050
-0.0192

0.075
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Table/

.._-2:AEs OF EXPERIMENTS ON RICE
PER SUI.7_, COT.T2 (1965-69) IN HA

1)0 b1 b2 bb..il 22 33 -13

65 4.8200 0.0644 0.0133 0.0111 -0.0833 -0.0200 O. -0.075 -0.0183

207 4.6256 0.1589 0.0561 0.0239 -0.0533 -0.0083 -0.0217 -0.0083 0.0058

14 4.5048 0.1689 0.1406 0.0728 -0.0544 -0.0628 -0.1294 -0.0908 -0.0492

83 5.1296 0.1083 0.0494 0.0361 -0.0239 0.0061 -0.0305 -0.0067 0.0108

73 0.1572 0.0517 07 -0.0627 -0.0261 0.0156 -0.0158 -0.0258

463 4.opu,..) 0.1288 0.0466 ..* -0.0533 -0.0167 -0.0083 -O. -0.0025

169 5.0304 0.0967 0.0483 0.(h) -0.0811 -0.0261 -0.0361 0.0033 0.0142

68 5.115 0.1567 0.0417 0.0478 -0.0345 -0.0061 -0.0278 -0.0208 0.0217

190 0.1561 0.0733 0.0417 -0.0605 -0.0222 -0.0172 0.0050 -0.0025

17 5u3 , 7,0361 0.0028 -0.0572 0.0361 -0.0383 0.0208

78 4.8611 0.19F:! 0.1 -0.0583 -0.0283 -0,H3 -0.0025 0.0033

1 4.8689 0.1T Q95 0.( -0.0516 -0.0117 -0.0083 -0.0067 0.0067

3+ z bixi2 + bij xij b level of yield of rice at iC h

Soil No o

Afa
Afb

Afd

Ana

Anb

2-.1-Ja

21p-o

'po

Toa

1,..L,...

P-a

0,7aa

-
0.c

-21_.119150
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Table 8

IZESPC JPVAGES OF EXPERIT ON RICE PER o:

21)0 + bin + b2p + b3k + b11n2 b22P +

+ blyik + b23pk,

b0 yield of rice at 100-30-40 kg/ha.

Rogroscion
coofficient North (Thp: South Korea

bo 4.3867 4.8511 5.0470 4.9015

1
0.1294 0.1356 0.1361 0.1344

b2 0.0933 0.0328 0.0528 0.0494

0.0450 0.0311 0.0217 0.0283

1
-0.0750 -O,OIt -0.0528 -0.0578

b22 -0.0234 -0.0116 -0.0128 -0.0128

b33
-0.14:4 -0.0033 -0.0228 -0.0161

b12 -0.0007 -0.0025 -0.0058 -0.0025

b13 0.0042 0.142 0.0033

b23
-/),¡_12C 0.0017 0.0008 -0.0025



Table

RESPONSE OF RICE TO N, P K PER SOIL S_L_L7,b

85

(hE/ha)

Stc_ndF.n-1 of alf,r'Drenc,?,
17:r1C e-r:P. of the 12 main soil series.

'-.J,C'S3 1

1.142

0,069
0.063
0.069
0.6qj,
041
0.061

0.027
0,051
0,054

0.042
0.088
0.060
0.046

Gu 2 3.64 4.96 0.31 0.52 5.15 0.09 0.16 5.13 0.13 0.19
Cheon 4 2.55 0.16 0.23 4,26

r°.:

4
8

4.50 0.G3

J.

5.61 0.05
0.92,

0.11

0-005

9 o

4,72
.-71 8 0,i6 7 ' ' 0,10 OAS: -(1.

Bu Tong .51

8

1

1 '7 .),03 ", 4_69

5.1G -72 !"'
10 =!;.1 5.27 0,00: 0,10

C.,2,,JcrE Sir!

22

4

.3.1v

3.24

n,

'.777 3.17

6-07

0.13
0.1,¡

0.21 0.01

04
0.02

LaE, Ta-.1 4 .-_:-,u -0,17 3.33 -0007 -0.18 --11,12C

Lao,s, 'Lc: 5 -0,05 0,12 0.19
-01:r,- (7--,,

k2Ltz; Dom,y,
4

20
2

j.r..)
-

=n7::,7.,
2.59

3.37;

3.79 O:,6
,
0.62

-- 0,1)
C.,j2 ,7,17

0,02
532_

-0.11

'flGC0

0.03
Gars Raz 31 3.67 9 0.06 0,0:; 4.c2 0.05
3LI-2. 7:2 4 2,1j _ 0.07 252 C-O-07 -0.05
CLL.: I::: 4

- -- 5.65 0.35 4,7.5 C',I5 0,10
Gon3.Thog 4 3.i5 4,03 0.03 0,15 4-03 0,00
Goms Sor-: 4 2, 9 2.98 0.17 3.02 0.12 0,17 3.03 0.09 0.17
4.=',:; 7.-J:2/ 4 4,06 5.19 0.15 0,03 -0.01 5.24 0.02 0.05
r-=,a P ---1 12 3.88 0.16 0.12 5.)0 0.03 -0,ui 5.04 0.06 0.19

4 3.39 4.,16 -0.01 -0,08 4.20 -0.10 -0.11 4.13 -0.01 0.CD

40 0
0 0

(E) (R)

Zumb'::1-.017,11cslons,
2 ilci in 1.

Response in ton ha.
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Table 9 (Cont'd)

0001 000

Soil No Control
klilha (kg/ha

30 60
0 0

(ka/ha)
S.E.

80
100
80

120
80 0

40
0

-

80

f,v)

Has Cheog 4 3.04 4.29 -0,09 -0.23 4014 0.04 0.08 4.29 0.09 0.06 0.151
H San 8 3.04 4.51 0.01 -0.01 4054 -0.08 -0.02 4.42 0.16 0.11 0.106
Haz S^o,ig 11 4.17 5.12 0.29 0,321 5,95 0.10 0.05 5.28 0,10 0.06 0.040
uam Cbc70; 12 3.16 4.04 0.50 0,73 L,45 0001 -0.01 4.45 -0.02 0.02 0.036
Ho Gyo 5 3.84 4-89 0.)4 0.40 5.06 0.06 0,17 5.13 0,00 0.02 0.065

2 4,12 545 0.09 0,68 5.42 0.53 0.34 5,75 0.03 0.25 0.106

vo U-m 77 4.02 5.04 0.24 0.30 5.16 0.08 0.10 5.21 0,03 0.03 0,020
Ha Bou; 9 3,30 42i 0.14 0.49 4.46 0.0 -0.02 0.01 0.01 0.052

2 3.50 4.31 0.03 0.47 4.42 0.4 0.01 0.01 0.02 0.143

Hwa Dong 29 4.58 520 0.11 -0.06 5.16 0.07 0010 5.23 0.03 -0.07 0.039

Hyo Cheon

14

13

3.52
:,.29

L,50

5.21

0.25
0,20

0.30
0.29

4.58
:7,32

0.12,

0.02
0.20
0.06

4,66

5.37

0000

-0.03
0.03

-0.04
0.011

0.045
T Tyoon

on 7-ak
24
21

4,24,
345

5.1e 0.11
0.15

0,02
0,22

-0.05
0.06 0,03

5.16
4.79

0,06
0,10

0.01
0.10

0.064
0.028

ji San 34 3.90 5,09 0,10 5.10 0.06 0.16 5,12 0,09 0009 3.030
1 4.78 5.83 -0.07 -0.06 5.83 -0.12 -0.01 5.66 0.06 0.32 0,164

Jrng IT' en,s. 4 1.94 "..:.96 00 9 0.25 0,26 -0.05 -0.16 0.090
Nan G.Toon17; 19 3.31 4058 0.38 4.69 0.13 0,18 4.72 0.10 0.12 0.023
lien Som,,T, 8 3.68 4.67 0.21 0.40 4.84 0.12 -0002 4,88 -0.01 -0.01 0.070
.17a3rocn.L.. 10 3.43 4.63 0.16 0.27 4.56 0.10 0,24 4.73 0.08 0.01 0.048

1m 14 4054 5.37 0,13 -0.01 5.36 0.05 0.08 5,34 0.11 0.11 0.031
Soog Gyo 8 4.22 5.03 0.06 0.04 5.04 0.06 0002 4.96 0.13 0.18 0.062
Sin Dab 42 :"042 4,58 0.09 6,16 4.61 -0.01 0.06 4.62 0.00 0.02 0.020

4 3.19 5.08 0057 0.83 5.36 0.26 0.29 5.50 0.04 0.10 0.101

ShinZonn.0 67 3.'8 4046 0.17 0.28 4.52 0.09 0.05 4.56 0.05 0.08 0.021
Su Bu; 6 :019 L.92 0.55 0.83 5.22 0.20 0.28 5.32 0.07 0.12 0.075

6 4,54 5.20 0.12 0.24 5.24 0.12 0.12 5.14 0.22 0.30 0.063



87

Table 9

oil
rie e

No Control
Ow/ha) kdha

S.E.

100 120 30 40 80
80 80 80 0 0

(Y) (r) (R) (R) (y) (R) (R)

SuG.-7o 15 3.85 4.58 0.15 0.20 4.67 0.02 0.06 4.70 0.00 0.00 0.027
5 4.28 5.59 0.02 0.47 5.80 -0.02 -0.11 5.70 0.11 0.06 0.134

gong ThJon 20 3.92 4.77 0.28 0.36 4.90 0.13 0.09 4.94 0.06 0.05 0.035'
Youg. ' 8 3.04 4.51 0.01 -0.01 4.54-003 -0.02 4,49 0,16 0.11 0116
Tor/g ji 8 3.14 4.26 0.55 1.17 4.64 0.17 0.41 1.80 0.0A 0.06 0.063
Tu Ga 5 3.61 4.55 -0.08 -0.30 4.50 -0.15 -0.07 4.42 0.07 -0.06 0.057
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Table 10

ECONOMICS OF FERTILIZER USE

(Averages for Korea - 1965-69)

r ? : 1965
1 (o9)

1/
1966
,..11

1967
;260)

1968
(952)

1969
(/,-;)

1965-59
(157til

nes.pnse
l'",ha)

Value of
esconsc.

(' 00 ',"-)

Coat of
Fei1izer
(''7,00 :..-7)

Gross
Profit
'COO 1-.7)

Value
Cost

T4atio .. ,-E;,/ 'c.)
0

0,-
LA..) 0
80 30
&O 60

loo 0
100 30
loo 60

o
1 0 2,:-.,

l'-)o 60,

0
O

ao
40
CO

:o
0

40

3.93
7347-

47,.S0
4..78
A.89

4.95
7.15

_..; ,

sr ;,,r,...1c-,-

4' c 72

=;,13
- ,-,i2,.,,_
j..?---

,T-

-'L-51
...,55
4.78
4.80
1,,o;

0,,,_,

:.55
i099

5,11

1,67
- -,'4,1-
. -,:y-,-, -_

Cl
.. , U...

4

4,.
4,Co
LI,,e0
A.81
L1-85
.,,Q5
4.90
4i.97

5,06

4.70
,:- 72
4-76
,

-;,-°

3.3c
, z.L '

--',.51
J,.53
,I,58
4,66
, _," -

.,-,e,J
4;0.,c,..,,,

..z.2

1.,..97

54
,.6o

el JJ--,--,
, c:'..)

,',,,b1
J.63
L;.68
4.79
4;75

: r7c)

27,A.:._
4.91
.:!,52

-^,

J.63
.1.,66

:.;:::,7
,1.5o
.:1.71
4,72
,,!.-51

r---2,C3
1 1,--,

A.cr,
/..,, T;

02
- ..,-,.,,,,,._.

r,

.,,,72
_1.77

- o,

, 0,..', L.:
1.0a
105'
1,1.,
1,17.1

1,19
142f
1 '7'-u
--_,)

0.95o3
1oo5
--_,16

':_2 ...1.4.

J,s,
50,67,; ,-),._._0
5&74.

(-1.74
53-61
40.nr.;
:".).4.37

;E.-. ?r.

73
5o,0-(
52.-;5
7-j3,18

7,,19
o.00
7.42
T

l',..:14
- 47r,_.
° ,.)

11,12
-)
Er-,

.1', ,0':.

3,7:-
5 0..
- -,

37. 70
42.10
L12.o7
A6,94
L.),
,)8,3o" ''';-,IL
f'i-72

,n ,1.--_,:_,,,::
, :1- ,' f-1

.-.,-,.:1-:

s95_:,,,
Ovt_
626
733
716
672-0-).,

5 27

512

671

'
,-
...) 0

30
60

0

-

0
Elp

0
80: 30

100 60 40
..;,_-
-7..07 - c..4

- ..:17' -,

.2...,;!
F.,

J.70
!.,,81

._,,,J;, i,=2
-!._2, c2 '.7

u,o
---_,1::

Z49.50

0
120 30

80
40 -.7 --; ,_

:5-22

-.,_
_ r..-

,,,....-

Z....:2

4.94
1 C7

=7-<

5,02
5,03
5.10
5.12

0.020

<-,...-
5.0.::
5-0:-

1...67
4,77
j.75
z.39
4091
5.07
4.91
5.0A
5.10

0.018

--...7-,:-
,-)r

5C0

4.67
,.;.,76
,.,-,73
.1.2,6
4,32
5,20

oaL.,..,)
j.-97
5.32

0.02

f=ckl

.2_,6,;:

,1,214
1,50
:i..5r_

- --,,,,0k.,
_1.60
4,7::
4,53
4.70
.1,69

0.04

, p,,
, ._

_. ,--- ,

4.53
A.57
-7,61D

4.71
4.75
4.89
4.71
J,07
.4,91

0.018

._ ,-L,

_0::;-5

4.63
4.,*
,I,'(6-

91
, 0.7-;.'..,4.

4.96
A.82
4.95
4.98

0.009

1,:-:
_,,,-7

,2,7-.5
1,0:','
1.o9
1.14
1.17
1.29
1.12
1.28
1.31

0.013

--.6,c-,
6(,,56
-_-, -,_..,...',

45-72
.1..3.6.,
,,,-Lc,s
54.36
';':5.79
61.51
5J8:)
63,04
6.2.47

0.62

03,'-'
0 -11

6.23
6-7,1
, , -t.6.
6,67
7,1¡:)

9.93
7.11
9.06

10,37

50.05
,-1.,,I.,;

35
,4./..-,,,-
041,72
L17.69
48.61
51.53
47.73
51.13
52.10

0.62

655

722
71C
815
777
619
771
619
602

123 60

) o
30
60

, 0
1,-0 30
130 60

0

Bo

40
0

40
o

BO

..!_20 0
121, 30
120 60

0
BO

40

S.E.

il Figures in e 6,e number of replications.



Number of replications.
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Table 11

RESPONSE SURFACES OF S ON RICE O

Province No iJ Regression
b11

Coefficients
0 b1 b2 '22 b33 b12 b23

Kyong Gi 164 4.8770 0.1788 0.0827 ìL -0.0878 -0.0061 -0.0044 -0.0117 -0.0142

Kerg Won 158 4.3704 0.0611 0.0967 0.,557 -0.0578 -0.0411 -0.0278 0.0167 0. 0=Chung Puk 64 4.4567 0.0906 0.0100 -0.0022 -0.0183 -0.0133 -0.0166 0.0125 O. 0

Chunu 146 5.0985 0.0317 0.0050 0.0356 -0.0905 -0.0105 0.0145 0.0025 O.

00016-0 7CI 157 4.8689 0.3506 0.1361 0.0311 -0.0817 -0.0284 -0.0200 -0.0075 0.0075 0.33
Chun n 255 4.6937 0.1700 0.0483 0.0133 -0.0345 -0.0195 -0.0078 0.t48 -O,SU 0.0058

Kyong ruk 339 5.0019 0.1272 0.0383 0.0172 -0.0506 -0.0139 -0.0206 -0.0042 0.0017 -0.c-17
:Xyong NI,

Korea

292 5.1132

4.8-69

0.0.7C

O. - 0

0.0189

0.0572

0.0294

0.0250

-0.0389

-0.0516

-0.0056

-0.011/

-0.0206

-0.0083

-O. 3

-0.0067

0.0117

0.0067 -0.0O50
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Table 12

OPTIMUM LEVELS OF N, P AND K FOR RICE PER PROVINCE

Province Number of
replications

Optimum Levels Expected
yield

N p K (ton 'ha)

KyonE i 164 100 60 80 5.00

158 106 55 69 4.47

Chun uk 64 136 12 16 4.54

ChunE F Jam 146 100 0 13 5.08

Chun:. 157 140 88 55 5039

Chulla Nam 255 142 46 34 4.92

Kyong Si339 120 43 41 5.09

292 106 10 53 5.17

1 575 120 L 62 5.00



Region

North

Centre

South

Korea
Z e

Num or of
replicationc

Opeimom T,,ovolo

(hvih:-)

N

91

Tab

OPTI OF N,.P íVL K FOR RICE PER

Ootimum Torroi

1rL7/ha)

--P

21

83

57

60+

44

48

42

67

61

78

68

Expected
yield
(ton/ha)

2.

yLold
(ton/ha)

80 4.86
47 4,80
48 4.58
53 5.22
80 5.03
52 4.95
40 5.07

63 5.39
70 5.09

73 5.16

61

Ala 65 104

Afb 207 125

Afd 14 126

Ana 83 135

Anb 73 121

Apa 463 119

Apb 169 108

Apc 68 138

Ea 190 121

Rxa 78 129

128 68 16 4.51
120 42 80 5.00

120 54 50 5.17
112 21 .02

OPTI S OF N, P MID K FOR RICE PER SOIL GROUP
(196-69)



7-rong Gi

1:2TIZ Won

Chuag Chong Puk

Chong Nam

Kyong S,sLN

oF '1:1(1 at ODt. Ldd'tional Cozt GPC3Z
reDlications 100 hcr ha "IT, level Y-osponse resr)onse additional ;profit ratio S,,E3

(ton ) (ton/ha) (ton/ha) (1 000 'Jon fertilis=r -000 ton ) ()
at optimum

level
(1 000 Won

92

Table 15

ECONOMICS OF FERTILIZER USE Oil RTCE AT OPTII'!Ull LEVEL TO

100 KG/HA -IT ilL011E,: PER FROILLuCE

164 4.69 5.C: 0.31 14.78 4.01 1c7-,77 268 0.020

158 4.17 4.47 0.30 14.31 3.95 262 0.066

64 4.45 4.54 0.09 4.29 2.93 1.36 46 0.009

146

157

5.05

4.67

5.08

5.39

0.03

0.72

1.43

34.33

0, 1.19

27.24

496

384

0.030

0.028

255 4.64 4.92 0.28 13.35 5.05 8.30 164 0.023

339 4.93 5.09 0.16 7.63 3.75 3.88 103 0.017

292 5.06 5.17 0.11 5.24 1.76 3.48 198 0.034

4.77 5.00 0.23 10.97 5.24 /211 109 0.006



5cfa
!

_

7 -.IA

- ! ; _
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Table 16

77-;n7.7-,7,1P. 1,7 '27 C=F717
80 al/1.7lT__11:0".:;, -2!7.1

7.!--of2t

13.'r

50.26

10.41

17.13

432

519

Y.
I

e,;
level

(1 00 Non

4

7rt-

- _

126

135

121

1.

,

3

57

6o+

44

48

67

0

77.

8c

47

48

53

80

52

40

63

70

4

5

5 -10

4.31

4.

4.Rn

4.

) 9

1 .iS

0.36

048

0.39

0.33

0.59

57

1 4

1 ,

28.1

o

3.79

9.63

6.01

6.76

5.76

5.29

4.16

7.42

6.29

7.53



Cazim
(kg/ha)

IT

94

ECONOMICS OF FERTILI,ER USE OE RICE AT OPTIaTil LEVEL IN COMPARISON TO
1C0 KG HA E ALONE, F2R SOIL GROUP

Zis-ld [-._ 7:c.1, et pon37 :t 7ellls of 13oEt o27 (-1.7:0EsEl

optimum 100 kg/h. li c.:-,-,iram L'estcalsz. addltional 7:,.2ofit
, -

lo-'el (i2/ha) l-70 (i 000 'Ion ) forlz i 0,7,0 ;Toll
(ton/ha) (ton/ha) at optimum

level
n

Afa 21 80 4.81 0.05 2.38 2.61 -0.23 91

Afb 125 83 47 4- 4.49 0.31 14.78 8.45 6.33 175

Afd 126 57 4 4.58 4.31 0.27 12.87 4.83 8.04 266

Ana 135 60 53 5.22 5.06 0.16 7.63 5.58 2.05 137

Anb 121 44 80 5.03 4.84 0.19 9.06 4.58 4,48 198

Ipa 119 48 52 4.95 4.76 0.19 9.06 4.11 4.95 220

Apb 108 42 40 5.07 4.92 0.15 7.15 2.98 4.17 240

Apc 138 67 63 5.39 5.10 0.29 13.83 6.24 7.59 222

Ftna 121 61 70 5.09 4.74 0.35 16.69 5.11 11.58 326

Z 129 78 73 5.16 4.67 0.49 23.36 6.35 17.01 368

Aver e 112 68 61 o0 41.1/ 0.23 ?I 2.11 209



1'60

Rates o:

95

mabl'z', 18

CHI7TU ISLATD
n ion/he. grain)'

1,1:212.

ON

1.61

1.84

1.87

1.79

2.02

1.94

1.71 1.48

1.88

1.93

1.82

1.98

2.02 2.-

:L±95

2.03



96

ECONOMICS OF FERTILIZ USE W UPL RICE ON ÂJ

yield o Valuo of
rosponso

(1 000 Won )

Cost of
fortil izor

(1 000 Wo

Gro ss
profit

Won )

V/C
ratio(ice ton

0 0 1.07

60 0 o 1.37 0.30 13.92 3.55 10.37 392
60 30 80 1.88 0.81 37.58 6.31 31.27 595
60 60 40 1.80 0.73 33.86 6.82 27.04 496
80 o 80 1.90 0.83 38.50 6.23 32.27 618
80 30 40 2.07 1.00 46.39 6.74 39.65 688
80 60 o 1.79 0.72 33.40 7.26 26.14 460

100 0 40 1.87 0.80 37.11 6.67 30.44 556
Ioo 30 0 1.88 0.81 37.58 7.18 30.40 523
loo 60 80 2.40 1.33 61.70 9.93 51.77 621

60 o 40 1.67 0.60 27.83 4.30 23.53 647
60 30 0 1.76 0.69 32.01 4.81 27.20 665
60 60 80 1.96 0.89 41.29 7.56 33.73 546
80 o o 1.55 0.48 22.27 4.74 17.53 470
80 30 80 2.00 0.93 43.14 7.49 35.65 576
80 60 40 2.02 0.95 44.07 8.00 36.07 551

100 o 80 1.74 0.67 31.08 7.42 23.66 419
00 30 40 2.00 0.93 43.14 7.93 35.21 544

loo 60 o 2.14 1.07 49.64 8.44 41.20 588

60 o 80 1.80 0.73 33.86 5.05 28.81 670
60 30 40 1.87 0.80 37.11 5.56 31.55 667
60 60 0 1.85 0.78 36.18 6.07 30.11 596
80 o 40 1.92 0.87 40.36 5043 35.12 736
80 30 0 2,00 0.93 43.14 6.00 37.14 719
So 640 So 2,00 0.93 43.14 8.75 34.39 493

100 o o 1.51 0044 20.41 5.92 14.49 345
oo 30 80 2.12 1.05 48.71 8.67 40.04 562

loo 60 40 2.23 1.16 53.81 9.19 44.62 585

S.E. 0.06 0.09 4.18 4.18



Time

o

:;27TD.P2' OF T--)P-117-.ES9ING 07 IT Oil TL.T.T1) RICE
AY 1.110wWqiil wils 017c.Fs.

_

A

46
60

0
0
o

97

Table 20

-

Ct

2.10 2.18

S.E. = 0.11
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Table 22

01, rs OF Ti 1964-69,

Province 1964/65 1965/66 1966/67 1966/67 1/ 1967/68 1968/69

Kyong Gi 1.58 2/ (24) 1/ 1.30 (66) 1.30 (59) 1.30 (18) 1..64 (24)
Kang Won 1.34 (12) 0.79 (65) 0.83 (66) 0.89 (22) 2.04 (12) 1.09 (6)
Chung Puk 1.76 (14) 1.16 (44) 1.96 (50) 1.86 (17) 1.20 (16)
Chung N 1.54 (17) 1.30 (52) 1.75 (54) 1.77 (18) 1.56 (21) 1.54 (16)-
Chulla Puk .1.34 (24) 1.23 (54) 1.33 (54) 1.22 (18) 1.26 (36) 1.58 (12)
Chulla Nam 1.97 (12) 1.66 (80) 1.80(108) 1.60 (36) 2.38 (36) 1.71 (24)
Kyong Puk 1.22 (11) 1.81 (99) 1.74(101) 1.63 (35) 1.75 (78) 2.17 (48)
Kyong N 2.15 (29) 1.70 (76) 1.61 (78) 1.82 (30) 2.12 (56) 2.20 (22)
Che Ju 1.12 (6) 0.82 (15) 1.68 (12) 2.36 (4) 0.89 (12)

Ave 1.63 (149) 1.41(551) 1.56(582) 1.55(198) 1.76(291) 1.

SOE0 0.02 0.02 0.02 0.04 0.03 0.04
GA210 0.09 0.07 0.05 0.10 0.08 0.10
c/v () 12.36 19.91 14.17 17.70 15.65 12.69

1/ Parallel series of trials )X desi
2/ Ton ha.

2/ F. es in give the number of replications.



YIFLD AND RFRDOF OF B

(kg/ha) 20

I

40

R

(R)

99

UNIT f J7,1E0,--.CON

North

/
(Jz, a) (C,L) :/

Centre

ON 1/

South

Fn

(R)

(17.a/ha)
R)

80 R)

20 R)

60 R)

Rosponor, o T, Ulo oreceof.lo, o,7 60 lcfho of t and K;
Y In ,11.:2 117:r,3no:J of 90 aPd 60 kaha of LT apd K; ond
io K thc ploxiolloo of 90 oald 60 lc,sr/ha of N c.nd P
respectively.

2/ Yield in ton/ha.

Response in ton ha.

i,24 1.89 2.00
u,56 0.66 0.58
1,C0 1.05 1.06
1.36 1.55 1.56
1.38 1.61 1.70

1A8 j9 1.23

1.11 2.33 2.71
0,02 0.57 0.45
0 90 0.80 0.58
1.21 1.07 0.85
1.16 1.03 0.90
0.97 0.87 0.70

1.90 2.79 3.16
0.37 0.17

u. 0.45 0.28
00'12 0.61 0.40
0.61 0.47 0.34
O. 2 0.48 0.30

North Centre South

N at 90 kg/ha 15.33 17.22 17.33
P205 at 60 " 20.17 17.83 14.17
K20 at 60 12.00 10.17 6.67



Province No Control N S.E. P K S.E.
_____Jkg/ha) (-I--) ' (kgjha/ - (kg/ha) (+)

100
o

(Y) Z./

of replications.

Yield in ton/ha.

3/ Response in ton/ha.

100

Table 25

EY TO N, P
1964/65)

R ,0171-203.

Kyong Gi 24 1.58

717an,; 1:on 12 1.34
Clnug Pik 14 1.76

CiIng IIFT.I, 17 1.54

0hu1lE, PIA 24 1.34
Oinal a Fam 12 1.97

11 1.22

'17c:1 ra= 29 2.15
6 1.12

2.86 0.43 0.91 0.04 3.22 0.18 3.28 0.05 0.03

2.34 0.16 0.21 0.08 2.39 0.14 2.39 0.14 0..,7
2.98 0.53 0.95 0.07 3.37 0.21 3.44 0.07 0.06

2.66 0.31 0.70 0.07 2.90 0.19 2.94 0.12 0.06

2.62 0.50 0.92 0.05 3.01 0.18 3.05 0.10 0.04
3.70 0.50 0.81 0.08 4.02 0.23 4.15 -0.03 0.06

2.03 0.15 0.28 0.08 2.17 0.01 2.08 0.18 0.00

3.58 0.35 0.39 0.06 3.74 0.18 3.86 -0.07 0.35

2.61 0.44 0.93 0.07 2.95 0.23 3.01 0.11

2.90 0.39 0.68 0.02 3.17 0.17 3.23 0.06 0.02

90 120 100
60 60 60 0 o 0

(Y) (R) 3/ (R)



SPONSE OF BARLEY TO N, P
(1965/66)

1/ Yield in ton ha.

g/ Reeponee in ton/ha.

101

Table 26

S.E.
Number of

repl:o1Oi2z 66

* PROVINCE

80 22 12 221

77ons
a. Won

0 Irt,21,1

F-,717

nula Chulla
Nam

MI/ 1.30 0.79 1.30 1 .23 1.66

0 1,89 1.09 1.73 1,50 1.92
0.56 0.4e ç 60

60 r.11) 1..23 095 0.95 0,93 í,06
00 (7,) 1,64 1.66

:L0 (:-f) 1.88 1.52 1,26 1.82 1.81

r4 2,28 1,47 2.'i9 2.00 9 '17 2.8
20 (R) 0.4 0.-L4 D.,0
an (T) 0.77 0.72 0.57 0.42
60 67)

(.7-)

1,:zi,
ovi6

1.03
0.95 0,8-6

0,97
0.86

0,9; 0.62
0.68

20
3.00
3.2Z;

1.75
0.44

2.61
0.25

2.5J,
0.42

2.72
0.11

3.21
0.07

40 (7.) n A:7 G.44 0,26 0.42 0.37 0.11
60 (:) ,ov-1 0.75 0-63 0,3 0.44 0025
80 (a) 0,56 0.61 0-36 0.76 0.52 0.17

(+) 0.07 0.07 0.09 0.08 0.06 0.07

1.81 1.70 0.82 1.41

2.28 1,00 1.80
0.37 0.63 0.59
170L!, i01. 1.08 1.05
1,61 1,-10 1.62 1.54
1.57 1,57' 1.79 1.62

2.66 1.73 2.35
0.56 0.52 0.63 0.52
0.75 0.65 0.81 0.72
1.23 0.S0 0.89 0.99
1.14 0.86 0.91 0.98

3.16 3.13 2,40 2.81
0.43 0.22 -0.04 0.27
0.49 0.16 0.09 0.36
0.73 0,41 0.22 0.53
0.52 0.36 0.20 0.43

0.06 0.07 0.09 0.03



Ching r-ri:

0h2; 1Tc

Z7ong Fulz

59 1.30
66 0.83
50 1.96

54 1.75

54 1.33
108 1.80
101 1.74

Lt-sm,71:au 78 1.61

Ch,ajul 12 1.68

Tloraa 1.56

YTELD Mi 7S0i.S

of replications.

2/ Ti_ld in ton ha.

3/ Response in ton ha.

102

Table 27

2.77 0.39 0.67
1.95 0.33 0.56
3.03 0.33 0.42

2.94 0.31 0.51
2.30 0.39 0.69
2.80 0.15 0.30
2.69 0.18 0.15

2.74 0.23 0.41

2.74 0.47 0.86

2.66 0.27 0.43

0.04
0.04
0.08
0.06
0.03
0.04
0.04
0.04
0.11

0.02

3.04 0.17
2.16 0.18

3.24 0.07

3.16 0.10
2.60 0.12
2.91 0.09

2.74 0.12
2.90 0.10

3.18 0.00

0.11

0.03

0,

0.04
0.03
0.03
0.04
0.03
0.10

0.01

TO Di* OVIN



Province No Control

.Thun.s Tr,am

C...w11-E: ?LE:

/ Number of replications.

2/ Yield in ton ha.

1/ Response in ton ha.

7

130

103

Table 28

YIELD AND RESPONSE OF BARLEY TO N, P R PROVINCE
(1967/68)

S.E.

60 80

S.&

(Y)2/

70 70

172C),/

,50
- - ,

--(R1 I 7

40
o.I,

'k",/ A) (E)

24 1.64 2.72 0.35 0.52 2.87 0.11 0.30 0.07 2.86 0.24 0.15 0.37 0.12

12 2.04 4.11 0.43 0.61 4.36 0.07 0.21 0.09 4.09 0.25 0.40 0.77 0.16

16 1.20 1.93 0.30 0.55 2,26 -0.04 0.01 2.34 0.01 -0.14 -0.06 0.11

21 1.Y. 0.25 0.36 2.90 0.18 0.31
1

2.82 0.17 0.39 0.26 0.14

36 ).74 2.77 0.25 0.33 1. 2.67 0.31 0.55 0.35 0.09

3,1 0.2E 3.47 0.11 0.10 -0.19 0.01 -0.05 0.1

78 1.75 2. 0.03 16 2544 0.07 0.11 c 19 0.11 0.12 0.07
56 2.12 3. : 0.16 0.28 3.52 0.18 0.16 0.05 3,61 0.13 0.09 0.11 r2.3

12 0.89 2.67 0.34 0.57 2.83 0.16 0.26 0.09 2.85 0.22 0.11 0.35 0015

291, 1.76, 2,85 0.26 0.41 2.97 0.13 0.18 0.02 2.98 0.14 0.16 0.20 0.04



N

1C.0 'PO

70 70
Y (,R)21/

104

Table 29

'L:'T'LL: TO N, P AND K, PER PROVINCE
968/69)

S.E. SE.

1/ Number of replications.

2/ Yield in ton/ha.

2/ Response in ton ha.

- - - - - - - - - - -

2.49 0.41 0.58 2.80 0.13 -0.07 0.16 2.46 0.51 0.21 0.33 0.29

_ _ - - _ _ -
2.67 0.39 0.53 2.90 0.13 0.10 0.07 3.07 0.02 0.12 0.01 0.13

2.47 0.95 1.31 2.97 0.30 0.46 0.04 3.17 0.14 0.35 0.52 0.08

2.84 0.24 0.36 3.06 -0.01 -0.05 0.07 2.95 0.03 0.18 0.10 0.12

3.59 0.26 0.35 3.74 0.09 0.07 0.05 3.73 0.02 0.13 0.16 0.08

3.42 0.01 0.11 3.40 0.06 0.12 0.06 3.40 0.16 -0.02 0.03 0.11

4.16 0.29 0.45 4.49 -0.05 -0.19 0.19 4.10 0.31 0.53 0.34 0.32

8 0.30 0.43 3.37 0.09 0.08 0.07 3.36 0.09 0112 0.16 0.12

Province Control

(Y) 2/

Nyong-
Ku 6 1.09

0hu- -

16 1.54

12 1.58

:il.illia N., ,

ong Puk

24

48

1.71

2.17

22 2.20

u 4 1.91

orea 2 1.90

O O O



Treat

120-75-75 (T)j/

o2

Year

ZO,
1966/67

Control 130-75-60 (Y)
1- K (R) 1967/68

1/ Yield in ton/ha.

2/ Response in ton ha.

YIELD AND RESPONSE OF MAI± 5eI.iI TIiS TO N, P AND K

S .1;on Supon

105

Table 30

Vari -c:r of
Suor Basi: ion San B-_g

31 Dong

1.15 1,7 2.11 1 0 ,1.30 1,30
1,97

-,,,,,
-h..'

1.37
14

1.68
12

),30
io8

_

_
1.17 1.46 1.30 1.63 2.4
1.09 1.47 - 2.03 1.69 i.37

6 40 _ 45 12 44

1.95 1.22 1.70 1.98 1.31 1.31 1.86
1.94 1.53 1.97 1.91 1.9 2.01 1.63
83 157 293 64 164 74 244

1.52 1.75 2.29 1.42- 1.97
1.36 2.20 2.77 2,04 2.20 2.54

6 20 5 20 12

0.79 i-55 1,60 1.90 C86 1.66
1.3.3"

--17)
2,06 7,04 2.07

o
45 57 26 80

1965/667 '?

Ave
Control 120-7-
a),....-cals,... to N



1/ Number of replications.

2/ Yield in ton ha.

2/ Response in ton ha.

106

Table 31

YIELD AND RESPONSE OF L _

196z/65)

60

(a)

S TO N, P AND K

Il:To ConTol

(1')/
60 60

Y)

Svfxin 4 6 1.52 2. 0.36

11rom 16 20 1.75 2.99 0.50

STI7on 31 5 2.29 4.35 0.53

rr.; :7 3f.:, 18

20

1.53

1.43

2.80

2.70

0.44

0.33aT DoDg

'Zoa San Ta
- 6 24 1.34 2.62 0.50

12 1.97 3.70 0,50

r_:aajJ.ft j 11 1.22 2.03 0.15

3 1.42 2.35 0.34

t17:;,eng 1-la± 6 2.15 3.46 0.17

Wol
6 Gas 6 1.16 2.26 -0.02

Chui
Gi 1 18 2.11 3.41 0.36

0.48 0.12 2.64 0.08 2.65 0.07 0.09

0.96 0.06 3.38 0.20 3.45 0.06 0.05

0.71 0.11 4,64 0.24 4.73 0.05 0.09

0.04 3.15 0.19 3.22 0.04 0.03

c.77 0.04 2.97 0.19 2.98 0.17 0.05

0.92 0.06 3.01 0.18 3.05 0.10 0.05

0.81 0.10 4.02 0.23 4.15 -0.03 0.08

0.28 0.08 2.17 0.01 2.08 0.18 0.06

0.65 0.24 2.54 0.28 2.77 -0.18 0.20

0.03 0.09 3.53 -0.01 3.53 -0.01 0.07

-0.04 0.11 2.14 0.21 2.13 0.22 0.09

0.42 0.08 3.56 0.22 3.73 -0.12 0.07

Scrgo

100 103

O 50

(n)



Variety
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Table 32

OF DAR= VARIDTILS TO Nv P AND K
(1965/66)

1/ Number of replications.
2/ Yield in ton/ha.
1/ Response in ton/ha.

D.a)
60

(Y):?./
6r, k.=.0 .14-1 qr-%

(iT)
L.C4

Fs,

3-26 'D,i0 ',..'-ic: C;1 OHS 0,10
..-; 28 1.56 2.88 .,-7 2.84 0.50 0.51 3.01 0.3:'. 0.14 0.12

145 1.60 3.18 3:- 0.36 0.18 3.54 11 0.02 0.07

,
t

a :_wa

S7723:1 )-1 45 1.90 3.43 ,_3 0.10 0.22 3.66 0, 0.12 11,.12

7112.,r, 40 1.15 3.14 0.34 3H 0.28 0.48 3.37 0.11 0.10

::.1:1% 57 1.26 2.52 0.43 :11.70 2.78 0.17 0.29 2.88 0.07 0.21 0.09

;

t

t -2,ams- :la 80 1.66 2.98 0.75 0.20 0.26 3.32 0.14 0.06 0.09

t3 26 0.86 2.05 70.85 2., 0.34 0.46 2.66 0.06 0.13 0.12

D-..) ::om 24 1.37 2.81 3.39 0.46 2. 0.32 0.32 3.10 0.10 -0.02 0.16
1

c if.77am 01=i
i

7 1.53 2.82 0.46 0.81 3.38 -0.10 -0.19 3.67 -0.39 -0.60 0.45
IC",yong 113m Mae

39 19 1.78 3.32 0.39 0.36 3.34 0.37 0.39 3.69 0.02 -0.01 0.16
:Tool: Ea 15 0.82 2.08 0.54 0.71 2.54 0.08 0.10 2.49 0.13 0.11 0.12



No Control

JI

(Y)

1/ Number of replications.

2/ Yield in ton ha.

YResponse in ton/ha.

50

Y,
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Table 33

31E 07 DARI.lirl v , N
(1966/67)

caluon 6 123 1.15 2.23 0.27 0.41 0.04 2.38 fe 0.03

1P 88 1.97 3.34 0.41 0.60 0.06 3.62 0.11 0.05

tt!ofl 3s;
14 2.11 3.10 0.06 0.38 3.16 0.17 0.11

rc 47 1.20 2.41 0.31 0.54 2.61 0.17 0.03

Dc11,11- 42 1.34 2.28 0.35 0.66 2.56 0.12 0.04

7on San :-;Ya

1- 6- 12 1.30 2.35 0.55 0.83 0.07 2.74 0.15 0.06

108 1.80 2.81 0.14 0.29 0.04 2.91 0.09 0.03

Cho Chun 5 60 1.81 2.78 0.18 0.20 0.05 2.88 0.06 0.04

3oo deun,s- 12 1.62 2.16 0.04 -0.18 0.09 2.03 0.17 0.07

01mas 46 1.51 2.52 0.19 0.30 0.05 2.66 0.04 0.04
Do ".:on 18 1.44 3.01 0.47 0.74 0.06 3.32 0.19 0.05

Golden lielon 12 1.68 2.74 0.47 0.86 0.10 3.18 0.00 0.08

S.E.

11C;

50

(R)

Sehle

100-
6060
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Table 34

YIELD AND RESPONSE OF BARLEY VARIETIES TO N, P AND K
(1967/68)

L_-_,,,,,

Tr.:, :::: 5

(:;111,3Ths' 17:17,1:

^f°;1(.1_,:J :7,Dica

-

75
Cr. 0

"1,`

00

- AO
80
40

.J1) (R)

12 2.04 4.11 0.43 0.61 4,_. 0.07 0.21 0.09 4.34 0.15 0.52 0.16

6 1.17 1.98 0.22 0.28 2.17 -0.04 -0.03 0,r. 2.27 -0.06 0.10 0.17

40 1.46 2.40 0.37 0.53 2.62 0.06 0.19 0,O,S 2.80 -0011 0.00 0.10

45 1.30 2.47 0.66 0.86 2.78 0.21 0.32 0,5 2.97 0.17 0.18 0.08

12 1.63 2,3 0.31 0.39 2.95 0.31 0.33 0.11 3.05 0.28 0.19 0.20

r ' : 2.34 -:.30 0.41 3.46 0.12 0.12 0.05 3.49 0.16 0.15 0.10

36 2.: ii 0.05 2.86 0.06 0.06 0.06 2.93 -0004 - l 0.10

2,._. 0.29 2.96 0.16 0.19 0.05 3.25 -0.10 -C_15 0.08

IC

i2

1.,

0.89

2.69

2.67

.)6

0.34

0.11

0.57

2.68

2.83

0.12

0.16

0009

0.26

0.08

0.08

2.68

3.07

0.01

-0.11

0.23

0.13

0.15

0.15
%

:11 Number of replications.

2/ 'Yield in ton/ha.

1/ Response in ton ha.

ITariety No Control
E 1: ti92) (1-

S.E. S.E.



tber of replications.

lald in ton/ha.

1/ Response in ton ha.

Gontrol
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77775-: 1 REJi7I TO P AND
(194 65)

1 1.34

2.,

2.14

T,52

0.17 0,64

2 2.68

2.33

0.07

0.16

2.66

2.36

0.11

0.10

Er---,Inv.1 3 2.35 0'34 002 0.28 0.18

2.74 0.19 0.02

4 1.7 3.54 0.37 0.'0 0.18 3.66 0.11 3.74 3.35 0.25

Jcon fEm 0.66 1.83 0.15 0.53 1.96 0.20 2.02 0.08

2 3.50 3.12 -0.23 0.21 0.31 2.83 0.57 2.97 0.29 0.25

",.L.7111,7)
_

"
120 100

,.. c-s-o0 60 50
fp, -:,r _T., 1,7T-

' p, ,,_,
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Table 36

_R_VEY TO LT P
1955/66)

0.71 rr-"I

- _

- .77

-t

-

_

ScEe

3.18
_ -

r - 7

0.28

-

,-1-

14 :L06

----=

0,2
,...-:,-( (.', 71 7,,7v) 0_01 7, 2;

0,10 0.10 -3,15 0,30
2.67 0-03 0_2,6 -0.20 0,41
2.83 0.55 0.51 3.07 0.31 0.12 0.17
2.77 0.18 0.02 2.91 0.04 -0.25 3.15 -0.20 -0.17 0.32
2.28 1.06 1.33 2.84 0.50 0.65 3.28 0,06 0,16
1.95 0.74 0.64 0.35 0.33 2.61 0.03 0.08 0.27
3.57 -0.42 -0.73 3,05 0.07 0.31 3,88 -0.73 -1.08 0.59
4.70 0.74 0.49 5.15 0,25 0.23 5.69 -0.15 -0.41 0.30
2.28 1.31 1.04 3.01 0.58 0.06 3.32 0.27 -0.56 0.44
2.02 1.12 1.36 2.79 0.35 0.42 3.02 0.12 0.20 -
3.04 0.53 0.84 3.47 0.10 -0.13 3.79 -0.22 -0.36 0.37

Control

(Y)2/

_ . 8
A

10
1

7-..7_...., . 7 - - ir-r.3

11 : ,,, _'

4 1,--:

:4 -2 0, rt IT a-2 14 1.68

7-TE7S Danz 5 1.84
S. Chof 1 1.25
Sam Gag 8 1.14
ScJong San 3 1.94
Si Eyo 6 2.25
Song Jeong 3 0.82

1 1.15
9 1.62

1/ Number of replications. Yield in ton ha. 1/ Response in ton ia.



Soil
series

3an SP-A

Don.s :Tan;

Chfm,s- .77'.7=g

'Go 7an

Ion
77re, Tr=

Doag

sc

Scog Cyc

To Cyc

Tong Cheon

De.n_L Gi

Rem EG

Control N

(krdha)

112

Table 37

PONSE OF BARLEY TO N P K, PER SOIL SERIES
(1967/68

(1:g/ha)
S.E.

(kg/ha)
S.E.

(02/
70

100
70

130

- . 70 50
75
50

100
40 4C

80
40

e7-1
U--:131`

(r)
1."1 R)

12 2.04 4.11 0.43 0.61 4.36 0.07 0.21 0.09 4.34 0.15 0.52 0.15

33 1.58 2.76 0.39 0.62 2.94 0.21 0.26 0.07 3.17 -0.01 0.05 0.12

24 2.29 3.40 0.23 0.40 4.14 0.21 0.37 0.06 3.72 -0.02 0.07 0.12
12 1.38 1.99 -0.17 0.01 1.89 -0.01 0.16 0.12 2.10 -0.31 -0.27 0.20
12 1.58 3.14 0.43 0.54 3.40 0.07 0.13 0.07 3.40 0.. 0.13
24 3.22 14 0.01 3.14 0.10 0.28 0.08 3.40 . 0.30 0.15
24 21:17: 2.26 0.63 2.48 0.15 0.22 0.08 2.63 O,. 0.08 0.14
12 1.68 2.81 2 -0.01 2.40 0.46 0.75 0.06 2.78 0.04 0.05

6 1.87 3.06 0.02 0.02 2.93 0.29 0.14 0.14 3.00 0.02 0.27

:820 1.33 2.36 0.12 0.26 2.39 0.14 0.15 0.07 2.66 -0.10 -O. : 3

:
10 0.99 1.63 0.41 0.84 2.08 0.05 -0.11 0.07 2.08 -0.07 ..

0.21;22 1.40 2.72 0.21 0.29 2.76 0.17 0.21 0.08 2.79 0.16 0.2
12 2.49 3.29 0.50 0.92 3.64 0.21 0.15 0.08 3.48 0.44 0.27 0.14
20 2.31 3.45 0.05 0.10 3.46 0.15 0.05 0.10 3.82 0.01 -0.41 0.16
12 1.88 3.22 0.28 0.65 3.41 0.15 0.22 0.07 3.46 0.12 0.25 0.12

6 1.56 2.43 0.39 0.07 2.64 -0.29 0.13 0.21 2.79 -0.26 -0.48 0.37
6 1.17 1.98 0.22 0.28 2.17 -0.04 -0.03 0.10 2.27 -0.06 0.10 0.16

279 1.73 2.81 O. 0.37 2.22 0.12 0.19 0.03 3.05 0.02 0.05

/ Number of renlications. Yield in ton ha. in ton/ha.
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Table 38

C. 07 jT3YTORIJE PER S07_7
(1964/65 1967/68)

Baog fivn 80 4.72
80 3.62

Bang G.5. 40 3.80
Dan Ro 40 1.99
Ban San (e1 80 3.33
Bong 120 60 4.26
Bong Ryang (;t1 80 3.09
0huag PyorAtg Ic.c1 40 3.12
Dar! 60 4.63
Dl (11"017 60 40 3.10
Gag ETT,
Gvang

100
80

50 60
60

3.64
3.38

Has 27,-.. 11g- 7o 40 3.15
Ho Gye 120 80 3.60
Ho Nam 80 3.06
Hwc. Bong 60 3.24
Hwa Doug. 20 2.39
Hwang fonr7;' 40 4.02

Hffon 40 3.84
) 1;hon 60 4.11
jang l!con 120 60 3.65
jaon am 12) 40 2.74
Na, Boaz 60 2.94
Sa Cho'! 1LU So SO 3.51
Sam Cag i20 60 40 2.69
Seou Sen 9u 70 60 4.04
Saog Gye 100 75 40 3.82
Si Pyc.,
Song joong

100
120

60 40
40

5.44
3.60

Su Bitg 120 60 60 3.38
Tac ffve. 60 40 3.88
To Cyo 50 2.81
Tong Ohcon 90 40 2.20
Yong ju 70 3.33

Average 105

Soil E.:Toe-Led 'field
series ton/ha)
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Table 39

RESPONSE OF BARLEY TO N, P ANT K - COST ANALYSIS

Treatment

(1

Cost of
fert.

GOO We )

NORTE CENTRE SOUTH

Yiela
(ton/ha)

Response Value
(ton/ha) (1 000 Won )

(1

Gross
profit

000 Won )

Yield
(ton/ha)

Response Value
(ten/ha) (1 000 Won )

(1

,ross
profit

000 Won )

Yield
(ton/ha)

Response Value-
(ton/ha) (1 000 Won )

(1

Grces
profit

ODD Won )

N 0 - 1.24 - - - 1.85 2.00 - - -
(kg/ha) 30 1.78 1.20 0.56 16.42 14.46 2.45 0.60 17.59 15.81 2.58 0.58 17.00 15.22

60 3.55 2.24 1.00 29.32 25.77 2.90 1.05 30.79 27.24 3.06 1.06 31.08 27.53
90 5.33 2.62 1.38 40.46 35.13 3.40 1.55 45.45 40.12 3.56 1.56 45.74 40.41

120 7.11 2.62 1.38 40.46 33.35 3.46 1.61 47.20 4o.09 3.70 1.70 49.84 42.73

S.E. 0.07 2.05 0.05 1.47 0.05 1.47

P o - 1.41 - - - 2.33 - 2.71 - - -
(kg/ha) 20 0.84 2.03 0.62 18.18 17.34 2.90 0.57 16.71 15.87 3.16 0.45 13.19 12.35

40 1.68 2.31 0.90 26.39 24.71 3.13 0.60 23.46 21.78 3.29 0.58 17.00 15.32
60 2.52 2.62 1.21 35.48 32.96 3.40 1.07 31.37 28.85 3.56 0.85 24.92 22.40
80 3.36 2.57 1.16 34.01 30.65 3.36 1.03 30.20 26.84 3.61 0.90 26.39 23.03

S.E. 0.07 2.05 0.05 1.47 0.05 1.47

X 0 - 1.90 - - - 2.79 - - 3.16 - -
(kg/ha) 20 0.37 2.25 0.35 10.26 9.89 3.16 0.37 10.85 10.48 3.33 0.17 4.98 4.61

40 0.75 2.28 0.38 11.14 10.39 3.24 0.45 13.19 12.44 3.44 0.28 8.21 7.46
60 1.12 2.62 0.72 21.11 19.99 3.40 0.61 17.88 16.76 3.56 0.40 11.73 10.61
80 1.49 2.51 0.61 17.86 16.39 3.26 0.47 13.78 12.29 3.50 0.34 9.97 6.48

S.E. 0.07 2.05 0.05 1.47 0.05 1.47



N P i L201c1 ìospons i?-1.v.c of Cost of Gross V/Ctor/h- ropou fertilizer profit ratio
(1 0'70 Ton ) (1 000 Won) (1 000 Won) (%)

0 0 0 1.60
105 70 55 3.37 1.77

115

Tah1 40

ECONOMICS OF FER- P OPT

51.9 10.2

Table

41.7 509

-$F .;J,fRTZ.0 TO LIME

Province L,mo H,o11,1'10
,,5 5 ».0 6.5

Chvn[_;an 0.76 1.61 17 1.84 2.10
Chutia,ih 1.51 1.95 2.0:: 2,07 2.19
KyolE Yz7n1 2.04

.50

2.65

2,..1,1

':,76,

..-7°.,

2,93

:;'232

3.07

2.42

1:.e.sponEe o-Ter no tiw 0.61 0.69 0.82 0.99
Percan6aL;,: incl-ov.sc

1963 138 075 227 787 1.65
1964 14( j.i0 303 2.10
1965 15L , 9s: 871 1.96
1966 154 315 2.05
1967 152 901 21.1, 2.03
1968 158 741 344 Q7'i 2.17

no lime 40 46 55 66

ODUCTTn' "1, AT IN THE YEARS 1963-68

Year 1,.m.)ouLt.",,on Yield
(10 (ton/ha)



Ragion

North

1/ Ton ha.

-fear

'65

1964/65
1966/67

1967/68

1968/69

Average

116

Tabl

Control 17

70

0.94 1/ 1.20 1.42 1.49
0.87 1.61 1.82 1.49

0.83 1.79 1.92 1.97

0.80 1.39 1.78 2.07
0.86 1.50 1.74 1.76

1.50 1.37 1.3 2.25
1.78 1.43 1.65 1.74
2.10 0.92 1.17 1.23

1.41 1.58 1.93 2.03
1.70 1.33 1.66 1.81

1.97 1.52 1.80 2.05

1.68 1.30 1.52 1.60
1.69 1.45 1.62 1.69

2.00 1.95 2.29 2.42

1.84 1.56 1.81 1.94



North

Aver

Centre

South 1967/68

1968/69

1/ Ton/ha.

117

Table 44

OF WHEAT WITH P AND It2 a0

2. 1/ 2.70 2.3 2.6{: 2.,62 2.37 0,1L

2.49 2. 2.70 2.46 2.:4 2.59 0.12
2.51 23 2.82 o 2.73 0.12

3.12 3.20 3.29 0.04 3.16 3.26 3.24 3.27 0.06
3.09 3.31 3.36 0.03 3.25 3.30 3.46 3.36

3.10 3.22 3.39 0.03 3.28 3.35 3.31

-).22 3.32 3.28 0.03 3,29 3.31 3.41 3.37 0.05

4,07 4.23 4.35 0.02 4.20 4.31 4.26 4.31 0.04
3.64 3.77 3.81 0,02 3.74, 3.81 3 0.04



74ald
(tcrjhc.:

0 EMS OF FaRTI:

(to:P/IIE

118

VE'luo cf

a07)011T,.::
' 000 Won

Cost of
Loti !1Z'
1 000 Won

Gross
oro L

(1 000 T°:on

0 o

50

o 0.81

2.22 1.41 41.34 6.25 661
75 2.38 1.57 8,412 547ï: 100 1,79 528 9,4/7
50 62 07 9-14 531
75 c,zIZ .67 -loc19 ,G 4S)

loo
50

2

1.88
5LX", 11.24

10,2
50.04 545

nt-,7

75
loo o

, 2 62,S
i1.97

45.43 ACC'

75 1.00 0.IS 1,3r.; 130

Is7,7

o
75
75

2,ZZ
r:,32 7L,

3c_;,72 ....,- I

75 i 92 10.56
loo 3.19 13.39 56-w 521

Prices: noe.t 29.32 Y/ 1:g

- 59.22 q17:
41.96
18.67 W/kg

Ordr o
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N

(R) 0.18
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EAT VARar IES

J.7.7.11z.
, 7c

-.177131. S-.111,3

1.57 1.64 0.82

1,16 1.30 1.:1 1.37
1.43 0.32 0.76
1.42 0.42 2.05

00s1 0.030 o

3.05

0.15

0.35 1.01

0.42 0-,19 1.24

0.051

3.12 e.46

o,

0.18
-0.04

0.07
-0.22
-0.13

0.15 -0.03 0.08 0.13

0.086 Q.089 0.052
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Ton/ ha.
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2073 2.78

3.43 3.07

2.87 2.49 2.46

PER SOIL SERIES

3.1

2.8_

5 4.35

3.61

3.06

2.79

3.25

3.42

3.67

7 4.35

3.34

4-.15 4.31

3.78 0

4.14

3.02
2.46 2.24 2.33

3.75

1.18

1.71

12 1.23

12 1.17

1

36

12 2

8 1.22

46 1.92

36 1.81

24 1.92

12 2.91

12 2.37

11 2.26

12 1.21

12 0.80

4. 4.03
2.73 2.89

2.90 3.24
2.19 2.58



Soil t

Cheon

Bon Ryang

Dal Cheon
Deog S

Gag Hwa

Lng San

Gyo

, Nam

Heung

oln Joong

77.7wa

Cheon

123

Tt,b1.,- 50

OPTIMUM LIVELS OF Hy P AY0Loa

o

118 96 60

142 100 56

105 100 20

113 75 60

116 85 60

130 86 60

124 78 60

97 87 40

119 50 40

100 78 40

107 100 40

123 100 40

70 50 30

70 121 0

94 45 75

140 140 60

130 100 80



2.82
1.14 2.A8

1.A2

2.

1/ Ton ha.

A-2,4

3.17

3.81

4-?8

'able c-

PRO17DICE

S.L.

0.02 3.46

30

3.12

2

2.99

2.77
3.72

3.13 3.12

3.74
4. 4.42

3.50

3.48 3.51 0.07

2.48 2.73 0.12
3.00 2.98

2.96 2.86

3.67 3.75
3.10 3.24 3.14
3.95 3.94 3.81

4.36 4.48 4.47 0.09

1.52 3.56 3.56 0.03

.14

3.76 .77
DQ .35



0.32J
aouth 0.73

-IFe/69 :02,t11

Ton/ha.

Control

Cont

70

2.29 2.36

125

YIELD OF =I KITH EKE K o

2

(F.dha)

:,01 i.20

(1:TP

EC,

0,70 0.2.1
051.i6

7:- 30E.
f11.,-,)

%etr-

c:0 co

lao 1

1.53 1,84 ,.e,...,ri= 1.74 1.81 ,O.04
3; 1c96 ,I1,- ',,, ,5 1.98 0.O.J,

lcA6 1,20 1.:2 1,27 1,46
2,10 1.70 1.72 1.98 2010

1,35 1.27
0.27-i9

1.0;7' 1.27
1.61 1.86

1966/67 0.84 1.52 1.72 1.8,1 1.66 1.73

S.S.S.S.
'

95 140 185 0 40 c0 -7(7

2.14 2.21 2.39 0.08 2.04 2.11 2.25 2.30 0.18
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1/ Kg/ha.

2/Ton/has
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--...

DIG

7

K90

-5 0

B10

20

1.13 1 .80 1 .76 0.022

1.11 1.05 1.04 0.032

1.88 1.55 0 ,,376

1.49



it
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1;

1/ Ton/ha.

2/ Lime \mu vIT:liud Lt . 11u rate of 3 -tono/ha or more depending on the exohangtable
aciclitN tho noll.

0 0 0 7o 11.111c. 0.97 0.74 1.35 0.96 1.00
0 0 O- 1.27 0.90 140 '1.25 1.20

30 40 40 0.94 0.99 1.38 1.11 1.10
30 40 40+ Limo 1.58 1.08 1.71 1.01 1.34

30 40 80 1.13 1.07 1.42 1.05 1.17
30 40 80+ .0,../.10 1.01 1.12 ,./16 1.31 1.22

30 40 120 Yfo Almo 1.,29 0.91 1.26 0.93 1.10
30 40 120- L.J.mu 1.14. 123 1.45 1.41 1.31

30 80 40 )fo Tiwo 1.13 0.74 1.34 0093 1.04

30 80 401- Uoo 1.05 1.07 1.3.3 1.08 1.13

30 80 80 No lime 1 .31 0.75 1,49 1.00 1.14
30 80 80+ Lime 1.39 0.80 1.52 1.18 1.22

30 80 120 lo !Iwo 1.04 0.79 1.41 0.93 1.04
30 80 1201. Wwo 0.92 0.83 1.56 1.45 1.19

Avrp. h() J. fflú 1.12 0.86 1.2,8 0.99 1008
Mwu 1.20 1.00 1.49 1.24 1.23
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Table 56

USE AR1iA

C-nzt

7-,00 Fs.7).r1 )
75roff,--6

fc
t tti t

0,67

o O 0.73

0 0

o 40 0.83

0.84

o 0.72

40 0

80 o

60 0.75

40 60 0.79

Jj 80 60 (1,81

0.06 3.03 1.68 1.35 180

0.10 5.05 3.36 1.69 150

0.09 4.54 1.12 3.42 405

0.16 8.07 2.80 5.27 288

0.17 8.58 4.48 4.10 192

0.05 2.52 2.37 0.15 106

0.09 4.54 4.05 0.49 112

0.12 6.06 5.73 0.33 106

0.08 3.49 0.55 116

0.12 6.06 5.17 0.89 117

0.14 7.06 6.85 0.21 103

0.017 0,86 0,86



L

(ton/ha)
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Table 5/

ECONOMICS OF 27.17,TIL7W' USE ON S
(1967)

of Cost of
fer-Gr'

Cross
profit

o 0.97 -
0 30 1.05 0.08 4.04 2.24 1.80 180

o ' 60 1.11 0.14 7.06 4.48 2.58 157

40 0 1.05 0.08 4.04 2.37 1.67 170

40 0 30 1.07 0.10 5.05 2.93 2.12 172

40 0 60 1.12 0.15 7.57 3.49 4.08 217

40 40 0 1.08 0.11 5.55 4.05 1.5c 137

40 40 30 1.16 (1.19 9.59 4.61 208

40 40 60 1.16 0.19 9.59 5.17 4.42 185

40 80 0 1.14 0.17 8.58 5.73 2.85 150

40 80 30 1.16 9.59 6.29 3.30 152

40 80 60 1.18 0.21 10.60 6.85 3.75 155

S.E4 0.017 0.86 o.86
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8

ECONOMICS OF ..F2.-..1.1.LISER UE;7 ON
(1968)

lue of
sponse
DO

o

O O 0 1.21

40 o o 1.38 0.17 8.58 2.37 6.21 362

40 0 40 1.45 0.24 12.11 3.12 8.99 388

40 o 80 1.46 0.25 12.62 3.86 8.76 327

40 30 0 148 0.27 13.62 3.63 9.99 375

40 30 40 1.50 0.29 14.63 4.38 10.25 334

40 30 80 1.52 0.31 15.64 5.12 10.52 305

40 60 o 1.55 0.34 17.16 4.89 12.27 351

40 60 40 1.57 0.36 18.16 5.63 12.53 322

40 60 80 1.58 0.37 18.67 6.38 12.29 293

SQL 0.012 0.017 0.86 0.86



80

80

80

80

80

1L) 80

100 0

100 40

100 80 60

SEe

1/ Ton/ha.

2.65

2.75

2.71

2.68

2.75

2.57

2.68

2.73

0.060

132

Table 59

OF ITALIAN mu. TO Nt

Chulla Nam Cheju Avor

2.12 4.13

2.12 4.16

+ 0.052 +0.122 + 0.091 + n

2.6o 1.77

-

2.22

2.70 2.64

2.71 2.80

2.82 3.04

2.45 2.85

2.58 2.92

2.65 2.96

2.83

2.95

2.uu 2.

kLY111.`

0 80

60 80

80 80

100 80

2.22 4..3

2.10 4.13



0 0
40 0 o 3.1 0.5i i9.40
40 0 40 2,036 0.63 d,,e43
40 80 o :3.50 u.80 200v.
40 80 40 3.56 0086
60 0 0 :1.,5i 0.8i

-
a.37
302
5.72
6.47
:3.55

17.03 818
21.31 783
23.02 502
21-43 477
25.55 820

7.1/1s

59.22

18,,1 '1117c;

Prices: I.Lallou millet .

1,',u!yoo4lio,

133

T able 60

ANS OP nlarxrull ¡KJ OJ
(,41.11,Yi "S./11LNID)

Valtw of
.000polam-

(1 GOO Wort

,..c.11'Aoovtufn

(1 (InJ UOD )

2.52

EC :11;>w:6myiit Nin G5 VOLI,
(Nv0m0,0 01) 012oulna Aoxlc)

010110

V U()out

(1 000Uxi )

(4vorir.;

(1 000 'Ion

4.05 9.52 296
8.40 10.91 325

9.59 23.0,A3 3-45

10,77 30.91 367
27.43 470

9.co 2855 414

9.9i 28.87 391

9.23 2485 368
10,0 1 23 383
10,40 2r)..10 383

O O 1.86
8u 80 2.23

60 D 80 2.W
80 D 80 2.80

.D 80
100 0 80 2.05
100 -D 80 2092
v0f.) 80 :!.90

40
lUo 30 60 2.9

S.E. 0.05

Cooi;
i o7'
Won, )



I/ D7/11:

4.59
4.65

-

Y

134

5 .02 5,14

L2_28. f 5

Control: 1.77

4.
5.35

5.39
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1.5'

C.,;9

5,1090
lt

60.72

y+),

10, 07x0
76-15

i.,:,0),:'
1Ì: 11
1 i," 3,cf,,,,

Vi0
vo.JO.o

0 On iroki ) 6;)

1 258

7

Y3u
711
570

03)
643

1 071
,,OC

i ), ,(q;
,-7,2-....,

7(),-,c,0

70 I i ()),, or-.;

V. , 'i ';', rt,,,'({,:,

o

80
80

60 7,

1.77

3.q0
A 03

i.

e LP'

-8C),

70 SSSi
160 0

70
30 0

160 140 '107

C',0 0 7o
GO

30
6:_,

160 1.10

.1,,,,
!,'.. ;;'-' '71' -,.,,,

01 ,t,,v,,t

12n 0 0 ,1 ,,,; " 1 y C.,:i , ;(

120 ,',(")

100
160

0
71,

140
1-1 °,,,f,,,,I.

y;.; , ,,.,°,

80

no
160

yo
0 ii'.,,,',

c,
:,,(,.!

," )

,),114,,
'J 3J

80
160

120 0
8,7

16- I.
O :

80
160 ; ov,



YIELD OF WU

1 .0

ii7/117;

0 90 lAn

60

100

140

140

140

1d0

140

1-(1)

),

014 /Ili")

10.

14.33

16.38

15.10

14.90

16..

15.

"Z1010_

8.75

14.41

12.

1

13.ü3

14.41

!)0 60

90 100

140 140

13.9315.

14.4114.90
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ECONOMICS OF FERTILIZER ON WHITE POTATO

S.E. 0.40 8.21

P
fE7ETT-

7.C1A/.. Valuo of
roopollay

(1 000 Won )

Coot o):
fortilitloY

(1 000 Won )

CroGa
proZit

(1 000 Won

?"1222.122e
(ton, ho)

V/0
ratlo

) (%)

0 0 0 8.77

60 0 50 14.59 5.82 84.45 4.48 79.97 1 885
60 45 150 15.12 6,35 92.14 8.24 83.90 1 118
60 90 100 13.91 10,14 117,13 9,20 137.93 1 599
90 o 150 18.69 9.92 14.94 6.13 135.31 1 770
90 45 loo 20.641, 11.87 W.2) 9.09 163.14 1 895
90 90 50 170)0 9.13 11246 10.04 122.44 1 VO

120 u 100 1(3.':! 7.57 i09,Lie 8.98 300.06 1

120 ,Y3 0 17.95 ).18 13J.:lo 9.93 323n27 1

120 U 150 22%62 14.05 20366 13.69 190,17

go 45 o 20.00 11.23 162.95 7.22 155.73 2 L51

60 o lou 1536 6059 0,5.62 5.42 90.20 1 764
60 45 50 10,03 7,31 106,0( 6037 99.70 1 665
60 90 150 1f,95 9.13 133,20 10.13 123007 1 315
nn 0 50 l'ifli 7 .40 '13,35 6.26 72,09 1 252

45
90

150
100

10.,°
:21,11

78,,,
11.94

113.61
173,25

10.02
10,90

103.59
162.7

1 1,:)4

1 5711

130 0 15n 16,1 7074 i 12,11 9,91 10240 1 13.1

12o 45 ioo 111.11 81 14,34 10,8y 131./17 1 309
120 90 51) i7.50 11.73 V6.67 .310,2 1111,65 1 op.

90 ,u 1)1); 10.08 146.26 10.95 135033 1 336

60 0 150 153 6.67 9670 6,,35 90.4i 1 524
60 45 loo 16.24 7.7 108.39 1,31 103.08 1 483
90 90 50 16.52 7.75 112.45 820 104.19 1 361
90
90

0
45

100
50

15,51
17.(lo

6.74
1)23

(88
119,,i,3

7,20
8,1,-,

06,65
11127 1 ::g

90 on 150 20.35 11,53 163.03 11.91 156.1' 1 411
120 0 50 15.07 7,20 104,47 6,04 96.43 1 299
120 AS 1,Q 13,17 060 13;,10 11.80 127.50 1 11)0

120 (-') 100 20.01 11,0', 171.60 12.76 159.04 1 346
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e 66

:7-
(.;965)

8.48 10.92

i 1.29 2.75 3.34

16.06 1 1.76 2.43

21.71 1 2

3:0258 34:1968 L,0
F

2.

1 60



;it SPONSE OF

=,--.. 9.24 3.19 5.55 8.56 5.15 5.86 6.29 5.35 5.81 6.14 0.20

OnI,ag 1-i-uk 19.01 4.21 3.16 2.08 2.71 3.57 3.18 2.53 3.31 3.31 0.35

(sum 16.06 6.39 5.84 5.48 4.94 6.80 5.98 4.23 6.15 7.33 0.65

Ch-11a, :ha 11.55 4.43 6.13 8 5.19 6.11 6.73 5.88 6.14 6.01 0.13

12.67 0.80 1.02 : 0.77 0.98 1.03 0.43 1.21 1.13 0.32

15.56 3.03 4.19 4.58 3.76 4.08 3.97 3.25 4.07 4.48 0.37

14.29 2.90 2.55 1.98 1.98 2.47 2.99 0.74 2.57 4.12 0.24

Cheju 10.30 2.30 2.40 2.40 2.40 2.50 2.30 1.60 2.70 2.80 0.54

13.61 " 4.06 4.48 3.53 4.19 4.27 3.2b 4.16 2 0.13

1 39

Table 6/

7GTZITO TO N
(1967)

.3r O



o



-

(3:"0. Djn
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Table 69

-_-nn:07 n7 vz71,1 FOTTFOC IT -32:FIFIL71F.' OF
T: 17, 1FD F, 1-ForYTTIC

e*i§66)

nn)
)0-2 (5

,
;

(

192 145.8 133.7 59.8 53.0

133.3 114.4 122.4 109.2 16.1 17.2

2.3 4).8 ...4 43.6 10.1 18.2 11.0

42.0 26,8 26.0 15.6 2(1,6 13.1 14.0 20.3 -12,02

67.8 61.9 66.



142

LS OF

4,

83.4

8

151.1

135.8

66.4

74.8

.6

.7,

5 21.8 11.4

45.8 41.

72.5 19.8 .9 33.2

57-5 24.0 55.6 2'6



_
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16.2

238.5

7

69.8

7.3

738

204.9

1556

36.8

11.1

129.8

49.1

5.3

37.3

64.8
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1/ Ton/ha.
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Tabl9 72

RECLAIMEJ OLDER

Oldoz. uplaqa
.-4

OILS

5.12

if
1,71-2/

1.]

ECO 0

Yiuld
(1;onha)

S OF FERTS,LIUNZ

.Q(AJ-0o11so
Ci,o2/h)

Te"

POTATO

Oorcl, of

009 103) )

CP0130

(1 000 Lion

0
ya1do

USE ON 54T
1966)

V:dao of
1inponuo

(1 000 (Jim (1

0 75 240 17.95
30 75 240 20.22 2.27 29.06 1.78 27.28 636
Ao 75 240 22.02 4007 52.10 3.55 40.55 1 466
Hi 75 240 23.52 5.57 71.30 5.33 65.97 I 330
Hj 240
.;o 240 20.98 ..!:!. i.o5 29.93 2 953
90 5 240 22.7) dold 2010 50.89 2 526
90 75 240 23.2 ,9 .,q 6A.49 3.15 60.34 2 017
90 75 o 10054 -
90 75 80 20.71 2,,17 27.73 1.49 26.29 1 859
90 75 160 22.62 nn 2.99 748
90 75 240 23.52 ,¡.98 J.,18 59.26 1 423

yf ii Y71

14.09 ji 16.57 17.80 21.89 22.14 21.09

10 1.46 "7 , L , 1.83 0.31 0.33 -0.2
20 2.42 3, 2.11 0.60 0.73 -0.10
30 3.33 'D 2,38 0,86 1.07 0.32
40 4.19 5.35 2.6q 1.08 1.34 052
60 5.76 6.d3 3.14 1.43 1.67 0.89
So 7.12 7.23 3.60 i64 1.73 i.23

100 8.29 7.75 4-03 1.72 1.51 1.53
120 9.26 7.98 2.1 .; 2 1.66 1,31
I 40 10.0--; 7.94 i1-78 2.04
160 10.60 5.10 2.25
180 10.96 2.42
200 11. 1 3 2.56
220
210

-II ,
1,,,J,

5.66
(5 ,,CIA

2.67
2.74
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-

ECONOMICS OF' FIT7TILIZER USE CL- ?OTATO
(1967)

ponse Value of Cost of Gross V/C
(kg/ha) (ton/ha) ton/ha) -1.. sponse ferti1i5or profi'G ratio

(1 000 Won ) (1 000 Won 000 Won ) (%)

048
695
666
728
729
540
656
694
473

994
911
614
830
583
616
622
623
536

680
740
558
820
753
551
780
597
521

o

40
40
40
70
70
70

100
100
100

40
40
40
70
70
70

100
100
loo

40
40
40
70
70
70

100
10o
100

o

o
45
90

0
45
90

o
45
90

0
45
90

o
45
90

0
45
90

0
45
90

0
45
90
0

45
90

0

o
200
loo
200
100

o
100

o
200

100
o

200
o

200
100
200
100

o

200
loo

o
100

0
200

0
200
loo

13.61

15.55
17.95
17.7'
18,c)
18.11
16.95
17.60
17.84
18.57

16.90
16.64
18.35
16.30
18.06
18.32
18.30
18.32
17.67

16.85
17.15
16.29
17.46
17.16
18.63
17.22
18.99
18.32

0.27

1.90
4.3
4.17
4.48
4.50
3.34
3.99
4.23
4.96

3.29
3.03
4.74
2.69
4.45
4.71
4.69
4.71
4.06

3.24
3.54
2.68
3.85
3.55
5.02
3.61
5.38
4.71

24.83
55.55
53.38
57.34
57.60
42.75
51.07
54.14
63.49

42.11
38.78
60.67
34.43
56.96
60.29
60.03
60.29
51.97

41.47
45.32
34.30
49.28
45,64
64.26
46.21
68,86
60.29

4 .86

2.37
7.99
8.01
7.88
7.90
7.92
7.79
7.81

13.43

4.24
4.26
9.88
4.14
9.77
9.79
9.66
9.68
9.70

6.10
6.12
6.14
6.01
6.03

11.66
5.92

11.54
11.56

22.46
47.56
45.36
49.46
48.80
34.83
43.28
46.33
50.06

37.88
34.53
50.79
30.29
47.28
50.50
50.38
50.61
42.27

35.37
39.20
28.16
48.27
39.41
52.60
40.29
57.32
43.72

1



0 0 0

7k:'

210

To

'irr)

1,0'1

)

;1!

a°1

40
40
40
70
70 45
7 90

o
45
90



;

0 0

0 70
45 210
90 lArl

40 0

45

1:0
70

Yo
24o

7

T1,1.4 GC ,:1":27f.1,,T
,a7,vj

t:',7t2r,Y1 tf.
.ttt'),t 7, 2 ,tt tt..0t.tf t*tt.

147

LI--; of 7/C

22.42

2(
.No

,

11

-

724r,

l!CD

-

1.31
9,81-.

) CI(O \Tom ) (%)

19,.56
Gbobq

1 596
1 247

65.55 1 126

7,0,1
12q) 9.;A,

6,2?
6X7
7-4,5

74;-72.
76.07
82 .:,-ic

1 288
1 207
1 208

7,2,S 5C ?5 902
983

12.43 10!1 66 942
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7,,,- 21-1

li' Vs,

55,17
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Chulla

Ave

rila.-± 11! .062
il 3.33

Sum 4.39
Kim Je

II

North

-

150

=4

20r3

Zumber of cuttimL-.

225

1.28
2.66

..revy

4.31
2.30
6.61

4-78

A4

Table 77

ITALIAN RYE GRASS - DRY MA
WITH INCREASING FERTI*

.LJDUC;iAJ-J,_!

Tonfho; 67.2y mattom,

TT 4.05 4.13
0,65 0.32

SUM 8,19 8.96
2.03 3.91
2.80 2.78

'7'77 2.00 2,58
180 9.27

6 3

3-07
(1v7/ha)

S.E.

150 5 170 255 3,40

1.02 0.81 1.41 1.02 0.98 1.14 1.02
4.55 4.01 3.70 4.55 4.23 4.35 4.55
5.57 4.82 J.21 * o

526 4.77 5.50 5.26 5.0) 5.50 5026
2073 2.82 2.78 2.72 2.58 2.82 2.73
7.99 1259 8.28 7.99 8.32 7.99 0.27

z.055 4,09 4.55 5.10 4.55
LICI 4.34 o.uo 4.48 4-0i3 4.48

8.43 8,70 900; 0.27: n 0.33
3.06 2.14 2.0.5 2.76 2.92
4.42 4.60 e ,1n 4.43 1.42
5.41 4.90 5.00 5.41 5.46 4.98 3.41
'2.39 IL,9 12.82 12,76 12,8;

9.74 2.69 3.05 2,74 2,55 2.93 2,74
090 3.03 3.17 2.90 3.16 3.06 2.90

1.09 0087 1.01 1.09 0.96 0.97 1.09
6,72 6.59 7.22 6.73 6.67 6.95 6.73 0.22

3.44 3.04 2.94 3.4 3.12 3.10 3,44
2.60 2.29 2'50 2.60 2.37 2.60 2,60
2.25 0.0' 24'4. 2.23 2,26
8.20 7.,`n 7.48 8.20 7.72 722 8.30 0.16

4.39 41.60 4.93 4.89 4,60
4.77 5.12 4.77 5.40 5.62 4.77
0.76 0.99 0.75 0.76 0.80 0.92 0.76

10.13 10.45 10.26 10.13 11.12! 11.43 10.13

3.73 2.85 3.73 2.86 3.46 3.73
2.83 2.62 .325 2.83 2070 2.7' 2.8;
2.78 3.17 3.43 2038 2.50 2.52 2.38
8.91 8.64 . 2 8.91 8.06 8.72 8.94 0.6

8.32 /.75 8.20 8.32 8011 8.ij 8.32 0.

77
T77

4,76
A026

4 0,
4.56

11.03
7 2.55

2,16 2.70

Sum 5,99

Sung 2-98
2.27

,
00:')

96
7.21
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Table 78

DUCTION WITH INCET IaTILIZER LNVELS

150

0.6::,
0.56
1,96

0.1674ong Gi P-n-- Taek I 0.86 1.32 1.74 1.61 1.80 1.49

r)hull 0.6! 0.62 0,6') 00 0.5-: 0.61
0455 05C. 0,66 0.60 0.62 0,66 0-61 0 60
i.15 1.12 1.25

iO31

1.22,

1.90
, ,,i'i'D

1.22

1,9»
1,0_;,

,26

1.91
1.01

°.i1

1.80

:1...21

2.02
1.0a

1:75
0.9:3

2.04
0.93

r).53 0,72 0.71 0,7) 072 0.73 0-72
:1,075 3.6A 3.67 3.58 ,.
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CLOVER DW.

1/ Sown in spring.
Sown in autumn.
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kr:L4)

Tab7.7

_IDUCTI(h' ,; 5,,gRT:

(kg/ha) kg/ha S.E.
155 150 200 255 250 375 00

1.11 0.86 0.64 1.11 0.99 0.74 1.11
0.31 0.31_ 0.45 0.31 0.31 0068 0.31
1.42 1.20 1.02 1.42 1012 1.42 1.42 0.255

0.73 0.18 0.41 0.72 0.71 0.88 0.73
7019 3.56 4.72 7.19 5.25 6.99 7.19
3.96 2.56 2.37 3.96 3.72 4.32 3.96

li.88 6.30 7.50 11.8E 6O 12.19 11.88 1.715

1.94 1.81 1.74 1.94 1.89 1.73 1.94
0.48 0.42 0047 0.48 0.45 0.50 0.48
2.42 2.21

1.94

2.4:2.,

2.06

2.34-

1.55

2.23 2,42 0.152

2.06 1.31 2.18 2.06
1.26 1.21 1.04 1.26 1.14 1.22 1.26

0.91 0.94 0.82 0.91 0.89 0.88 0.91
4..2) 342 .80 4.23 3.58. .4.28 2. 0331
1.49 1.13 0.60 1,49 1.20 0.54 1.49
1017 0.96 0,,65 1.17 1.25 0.70 1.17
1.10 0092 0.96 1.10 1.00 0.77 1.10
3.1ú 3.01 2.21 3,76. 3.53 2.01 3.76 0.

2.36 2.26 2.34 2.36 2.37 2.51 2.36
4.14 3.74 4.26 4.a. 4.12 4.21 4.14
6.5.2 6.00 6.60 60_22 649 Lit__ L.50 0.233
1.15 1.01 1.24 1.15 1.36 1.34 1.15
1.35 1.13 1.48 1.35 1.52 1.25 1.35
1.27 1.08 1.03 1027 1.03 1.19 1.27
3.77 3.22 3.75 3.11! 3,21 3.78 0.320
1.59 1.30 1.60 1.59 1.56 1.38 1.59
1.42 1.70 1.54 1.42 1.70 1.39 1.42
3.01 3.01 3.14 .01 3.26 2.77 3.01 0.193

3.86 2.60 2.6r.1 3.86 3.82 3.88 3.86
1.15 1.16 1.12 1.14 1.19 1.06 1.15
5.01 3.76

7;
5.01 5.01 4,2.24 .5._01 O.

50 100

Chur':
Jin I 0.41 1.01

II 0.12 0.49

h

um 0,5.) 1.59

Chon Won I 0.61 0.96
II 7.68 0,66

II 3.88 3.85
12.17 13.4.7

'hulla F
0.15 1.10tO

0,19 0.:74
1<4j,

Chulla Fa
Kwang Ja 1 1.30 2.00

II 1016 1,20
XES. 0.78 0.84
Sum 1.24 z,.1.04

Kwang San I 1.29 (i.63
XY 1.13 0.76

:AA 0.86 0.76
Sum 3.28 2.15

EMIR.2.121E.
Mil Yang I 2.04 2.32
1/ II 3.44 4-01

Sum 5.48 6.32
Wul Ju I 0.34 0.78
Ei II 0.62 1.17

III 0.60 0.84
9:1.-,p 1.6 2».7.9

1.13 1.41
1.12 1.29

Siam 2.25 2.70
Cheju
North Cheju I 2.12 2.37

II 1.04 1.19
Sum 3.16 ;,6
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FIG.
-.:SPOiN (ILIRVES OF BARLEY TO N PER REGION (1965 - 66)
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RESPONSE CURVES OF BARLEY TO P PER REGION 0965 - 661

50 t00
Phosphate in kg / ha

S u h

Centre

North

150

FIG. 2



1 57

RESPONSE CURVES OF BARLEY TO K PER REGION (1965 - 66 )
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