


1.1 ¶JYlJ7 

~un~au~we~"b~in~sd~ud~~w'uffi.arruun"~rRu he3"sacrusr~ii~rnmrw81 

( r r n r m a s r w ~ ~ i i u 6 1 ~ u w ' u ~ ~ r ~ j ~ ~ m m $ u ~ n - d r i i n ~ i ~ ~ ' n w r u r ~ u ' ~ n i i $ u ~ o u r i  

~3a'la.i ~in~ednisdilld~~w'u~.a3"s~~n6j1au"u6o~'b.a"raniuiur~nrluui~ns"~ wnn"l6' 

~riI2iri lumiuClnin~~dITra~~oIf1 r i iauions"~oio~G~nwmrdmIri~o~n~srCi' l~ 
w P a d  

h a  i~riil$Cninoi~iraiGnmua~~~rdsr~~a~ani unrIfiwndaiiwaIoniudm 

n i n a i j l i  rr f ic i~t~sr~n~nia~~u~~~~u~i"~~~ruun"~r~ub"asIR"~rrcir iou 700 BC 

siarroa4riauuatuiOfin~Quud In8,.a"~nn~n?ll5wa~bf LIU (Artificially pollination) 

~nerhnimaaod<u~u date plam 
a B da~lulanfii &VIR ~ n a u o i ~ i ~ ~ ~ o ~ ~ ~ n d ~ r . a ~ n s ~ d u u " u 0 e i ~ ~ s a e 7 ~ ~ a ~ ~ a ~ l u  

da;ldnia6Knsia I 960-1 970 i ~ ~ i l u b a ~ r a n i d i i l o s " d n i s d ~ % ~ ~ ~ a  (green 

revolution) ~d~d?~d~~nm1w~0~6"11 I f i~$0~wan"~na1u6 '0~n1~a~~~41u3ud~~"111  
d ' A '  nsn rGum ~nurawirodi~d~ludsr~~~~dw'wui rbu a ~ ? z i  ru'sni IciiinisninTi 

a a. a~uni~Giu'inei~icrRinis~nwm~ r A o ~ i ~ ~ i i u  we w8a l f i i nu  rdu nisriuww win 

V t I d $ ? R l ~  ' b ~ ~ ~ f l w 8 ~ ~ d ~ n f J  ~ o h u u  h 3 a i l  (Norman E. Borlaug) (~d6a"u 

m~inbubu e (bud niamKn31~ I 970 

n~nl?uds~w'uf~.ar0ob81iaa~a~"ui~~d 'I &~inaiufn i~&uw'u~ia.&1 

dsr y nm~.a"bfir~~ds~ba"116rrriu3 nuywa"1118 C i i i n i n l ? ~  d~twi~6.au"uns~ q 

B d' n"ud141 crop improvement ~ d n ~ l u ~ u l ~ ~ ~ d ~ l ~ l r s a ~ ~ ~ l n i s d ~ ~ d ~ d ^ ? " s n ~ s ~ l d  
k nnnssu (cultural practice improvement) LDIIT~~EJ ~ d f i  q ~ih LUOMÎ ?TI~I~ 
a 6'iunisd?ud;dw'uf6"d~~r auiufk~ rnswau%~"IIrgu~~n itunub!fdiii 

plant breeding [ha?u~?"IIid d d  Poehlman and Sleper (1995) bTb%ih<nnuu 

I?il "Plant breeding is the art and the science of improving the heridity of plqnt 

for the benefit of humankind" 



nisdiud;rJvjuf~a8~drflia~~udi~qoeidni~rrn"fiqaini~uinrrnaufio~u~ 91 

uosuyuu'r3uhniy i io  niMis b ( o i o i 6 i  mn$as+siuuazuiinuiFsn Qsn~n' 
a: A' a4 a4 a: t dszno~~auwu~iuuns~nilnounsnrji~RiuuioinGansuu 

a: A' l u d i u ~ u i [ o ~ i r ~ c i i d  oivliniur8uilo~uuwu~iudu~aeJ'dnaiudiasnis 

u i n d R ; n F s n ~ z r s u ~ u ~ d i ~ o s ~ n a i u r u 1 a s z ~ ~ i s ~ s z a i n s u y w e J ' r r ~ ~ o i ~ i ~ ~ ~ i  LCIU~Q 

nisdiss%n Thomas Robert Malthus (1 798) Cf~inlJ uual?~snqwg~nrjiaga'ii 

oknnisriubiu?~ds~ains9~os~~n~~ubbuu~min~n (geometric rate) 1-2-4- 

8-1 6...... ~ ~ d ~ ~ ~ 1 ~ 1 5 ~ ~ ~ ~ ~ ~ ~ 1 ~ 1 l T ~ ~ ~ ~ ~ ~ ~ u  u r a ~ n ~ n  (arithmetic rate) 1-2-3- 
Dl Dl w P w n ,  8: 

4-5 ....... ns& nirririin~snsiuvl$onuwunnis I I 7 ui~qnusnisriuuasdsrain5 

Fanrrh u y w d o ~ t ~ d ~ z r u < u n i s ~ l ~ ~ ~ n s u o i ~ i s o d i s  uriuou bi~u Malthus 

~ ~ I U I U ~ I  ~ ~ ~ ~ ~ R O ~ ~ ~ ~ ~ ~ ~ ~ R ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~ R ~ ~ U Q I ' V I I S ~ ~ ~ ~ ~ ~ R ~ ? ~ ~ U ~  19 ilfil~111 

vosrviujnain rndnulddis ud<aiso:rIluo~sIAuouinn r v l ~ d i i ~ i u i u u o s l u i  

iYs~d~ilun~iu-JiJ n"rwsizuywu"LWnisAn$1'u5nuinis~~u~~i~unisd?ud~sw'u~ 
.% d 

~aaazd?udp' i~nis~8n~~$oia is~~uimuinu"u s?u~sdni.iuuiuwundpn do 
~8nni~isl~~finrius<un~iuriasn~mruasuyueJ' 



add vlunuo~de~~~iraiuywuaiawuuiuiuni i  2 c j iu i l  n"Cu?'iConuin rwntrilu 

d u d h i  0.1 d o i r ~ ~ h o ~ d s ~ ~ ~ ~ i r a i u u w u a i ~ r . / i i w " ~  q ~ud?dstvli id$ n. R. I 
e-d A' adds, dw 

f id  1650 diu~3stainsuo~uy~urwuuu.a"i~~in rwnnnaqanao~dofn'u5usou 
8: 

&U d s t u i h i i i i o ~  r$ud 300-500 [ l iwnu~i iww v l~do inw"~  k n n i s r 6 u u o ~  
a 

diw?~stainspuuoriidoi,iast~~bn (population bomb) d d i i ~ i i n i n + i n i s d  

41uqudszms (population crisis) rratrAuww s!6.a'v1 rou~ubda i l l~d  q u adIan bdu 

quoin IRL?IU? fin6In rdudl6 r ~ i r d i I a  f in id uourud n'scaai r!h6w 
ctnddn d  mrvllddiw~3stainsr6uu"uuin~uda~~~~ q d rwntuyuu-rnaqanatnan 

a a 
r u i uuu  nisrnwas n is~wndr~s t rns lsmtp  ~ n ? i u f i ~ v l ~ i u i n ~ u  flih%asinis 

r l u 3 i  ad i  n i l  i7asinisriinlwdq;l rqsi r6i u ~ n i c  
a 8: o i n h r ? a I u n i n ~ d  I .i ot~d6iiluunrtdi1ua~dsta1nsr6~~~wuu Cja 

~ i v l i s d h g ~ u o ~ u  ywd 4 airn Ao u'iqtnfi $17 h~ lwnrutu i rds lJ  n" iGuinr  

r6uu"whu riilKGuinroivlis&r$u~wan'u naiu6odnisuoduywd rAd6.a'nrouii 

laniv l is& 4 aiiiiolnjnii-i iiniswiuwi~n~w"~b~rratrwnIuIa5lunisw8a i~f i i l i '  
w 

w a ~ i i n r d o ~ i l i u  Inurii~olii~lsn"aiuGuimwaw8adr6ufustutrrsn q riu 
r i ino inn i rnu iuw"ad~anr~u~auI~~ a ( d a d ~ s u n i i  nisr6uwsw~aIuuuqnu) 

h n i i  nisr6uwaw8alwrw?dJ, i ~ i i n ~ i u h ~ u i n f w I n u i i & u  nisr6uwaw5la 
Y dA' dovloi,auwuwuriuisniil~au 

\ 

n. n i s 2 a ~ % i m i ~ n a n s s u d ~ n i %  l'uri msra~uuGu2Krvluitn"uairn 

uoala iinisld$uriiiniaCja Oo~n'wRiCn~snuatrruad i in is~ i '~ iaadstn iw 

aaonoul.a"stuudinCja (cropping systems) r&uih u r 6 u d s r ~ n i ~ n i  w~wnisl.a"d 

f u ~ ~ i i ~ d ~ w  rdw nisdgnCjau.nu (intercropping) n isdpn~arv l~ouqg (relay , 

cropping) rrstnif din~ado~60dvl~ofla~Y ur"auu (sequential v l i o  rotational 

cropping) du61~ 



a d  wundan 91 ( ku rsnn i i )  21 5.9 227.5 236.9 230.6 231.7 

a d  . wundan 91 (~ iubsnn i f )  134.3 140.6 

wnuBnsau (iquiYu) 31 i .5 347.4 

~au~nradu (nn./~snnii)2,320 2.471 

Gqalwn 
a d  wundgn ( h u ~ a n n i i )  108.8 123.1 

uawtnsau (n'.iuGu) 278.4 335.2 

uau~nbniu (nn./unnii) 2,558 2,722 

lu'ucl+J 
Y d  wundgn (Kiursnnqi) 20.0 19.1 

wnwBnsau (n".iuKu) 275.9 266.0 

uau~ol~nio (nn./~anniq 13,745 13,895 



ur i i i ia in isd~d~~w"ufGao~f%ina iu~ni~~ iuw'ug~ia~ i  uirlszqnmT.n" 

~ i l u r i ? d ~ ~ u d R i i n a i u d i ~ i ~ ~ d o z ~ ~ ~ ~ ~ n a i u ~ u ~ ~ i ~ m i ~ i ~ i ~ ~  91 q ~BuWIWnulji~ a 

Ed' d n ~ u  ~wol%nis~i ~fiunisgmtsonw"uf$a ' ~ ~ u \ d o  d i ~ n n 6 ~ ~ m i u ~ ~ n n i m i ~ i n u i  91 

BIIHR~ hs~nisdjj l ld~~wif$aka q W 6o~~u6uoinnissausauw"ufluuitiou 

@%u~~n'o~i:~$"~~a~mw"~ 91 7 ~fluoLii~fluii~Rj idu FjSIa~Iuaqa (genus) orb 

a h  (species) \MU ~ a ~ ~ d ( l ~ ~ q ~ ~ ~ d i u " d ~ t ' b s f ~ " ~ ~ d ~ ~ o o ~ d ~ u ~ ~ ~ u ~ n s ~ n ~ s n ~ a  91 

dMyw"ufl6 iiluGu nisoziiirilu jiaozls .iiis'ii~bsz~numrnl~6v'm~iu~~u 91 

odit ' ls i i i inis&wicf~~atni~uiuw"uf~i~u~~u dozmauciiniui~dificiazdinr PI 

iiw"unaiu3u 91 3aiwqnuairrni (botany) ~ ~ ~ d o n s i u ~ s s u a i ~ u a ~ w " a ~ ~ s ~ ' a a t \ ~  
44 u d a n ~ a ~ ~ n i s k d a n w " u f l 6 ~ d i ~ i ~ u i ~ ~ u  ~wnz$aw~u&~o~nuwaw~ufiuor$ 

w"u~nnuni~mui~oni~mndi~n'u ndia8o $awauCain~oriinaiuiBuwirfun' 



(hornozygous) ~ ~ ~ u ~ m z d f i a ~ ~ ~ $ i ~ o z d n a i u ~ B u w " u $ i ~  (heterozygous) i d  

&Cu 5%nis~lflunidjjl ldrw"fa~~ b~olneiidn'~a anld 

fiTfdLhfi& (field crops) & Q ~ V R ? U  (horticultural crops) fiezdqn~fb'ulob 

nisd?ud~~wirf~~olneiidn'u ' L w u ~ ~ f f 6 a ~ i c i ? d ~ ~ o ~ ~ f b ' u ~ ~ w 5 o l ~ u ~ ~ ~ ~ u i  muin 

ni i~nmiwrdf ia~~uo~~fb'udnida'uds~nmniwuinnmlim 9 9 rwndav?d 2 

dscmnu'eiidn"d ~R'UIU doz~a~(r~adda~u~'bn~~bbolneiidn'u a i%n isd Ihn isd~u  
a: 

d p f i @ a  ~vdlu' ~ Z L ~ U ? ~ ' ~ J ~ ~ U R ~ J < U  i ~ i k : R i R o l 5  (genetics) s?undqn ' 

isiduan u v u ~ ~ d h ~ u  ~4% ~ r a  &in e l  (cytology) ~ra6;w"u~~imi cytogenetics) 

~d~iluw'upulunis6id~n 91 w ~u$iubb~n (interspecific hybrids) ~ a n i s ~ % d t p  w RU 

$Iua?R (intergeneric hybrids) ~ R D R ~ I M  q dd~lu?uhshIhlu 
a w n  dnlnu ldo in  f iu (polyploids) uanainuua??n uinis~sJ'ul~ai i n  u ~awiz 

d A d  
~ f l l ~ l R ! ~ ? ~ l ~ l ~ &  (plant biotechnology) n"$u~lliluRi~ol~~1~i~u9wuuw 

uin h B i ~ ~ u a ~ n i n l a ' u d ~ ~ W ' u ~ d ~ ~ C u  A' uazndo t&n4naiu h n i y ~ ~ i n ~ u a u  
w t n  

ouinol n~uu~nuinimi~$iuw'u~~1i~ol5 ~nnlulaihniw i ~ a r ~ i a i d r ~ o l n  L L Y ~ J  
A'a  oonbJ~ahu o~~uii~ilun~uia.16upucfk~d~nuat$nJiud~w'uf6a 

w 6.a Cnd?u Jpwupaqnnu uanmnordnaiu~ni~6iuin UIBIII~~ (science) 
w d d  n uaia~soz~iluenu RRO (art) o$RjU n d i ~ ~ a ~ ~ o ~ ~ i u i s n ~ j ~ l n ~ i i a n ~ ~ f f ~ a a n u i l 6  

w d  cr w 6 
ozsiotrUugnu olinu ~~nisdo:~ol~nul$~uo~6a~d~'buniwadr iauuhi i  a w q  
fialuau (ideotype) n?sordnlh~;ninumzaeiidls 91 n i s ~ i v u n ~ i ~ a w " ~  ozcn'ndd 

nsd$uiuaaznis~oiq~ftule~ ~f lobodida ~sdjl~~nwmz1u~~uu~vu16u"u a n?iuflu 91 

~siR~3?nsisadia (plant physiology) ord? ufiivunld6 
I 

ninl?uJ~~wirfial04"d~nwmrfi LBIWLQWI~~I ~ d u  nisi% donwirffialC 



w i r h e  nisdiud~w'uf4alfs'Giuniueiouua~Arflu\dlu~iuorBn~nir &ifu 
C1 e n~iufnw61u hnwam n i  (plant pathology) rrarfl~Snni (entomology) 4 4  du 

id41  riluhvli~nis6mr~onw'uf&iuniu~snvisauu~~&n h? 

W d  w 
~ l ~ d ~ d ~ d ~ ~ ~ 1 ~ Y ~ ~ ~ ~ ~ ~ ~ f l ~ U ~ ~ B I 1 ~ ~ ~ 4 ~ l ~ ~ 1 1 1 ~ d l d  L ~ U  nl36kl 

donvjwf4alfs'ddoir4uq7dsiu {IUIU YPSO~I.~FIIIRJ&A PI nis5mrBan~Yuf 
w 

Cialfs'irKnvrutnuuknu~iviau nuiurn"u naomounisrd$nuuda~odnilsmou 

ni~rnijlu6uw"a ruln wavl$onisdiudmiu "ausrsaaifluo~4ar~~i~fs'dszau 
b: 

nmuthdauu n?iu$iniai $?rnZ (biochemistry) ozird~ul j~~lodi~uin 

#dl A' a4 d nis.diu ~~~wir~fiar"su6u~muni~~aus~uw'u~wa~uuiri~u 9 nisuunnlroia 

~ n i n u r u z d s z d i ~ ~ r a z n i s n ~ a o u h ~ ~ ~ 6 i ~ ~ u ~ o d ~ i ~ d i ~ ~ s z u u ~ ~ m n ~ ~ ~ i u  9 PI 

d a vli jnimis r~a~~Go~s#'miin?iudiraona irnis'irnnzviwaunzudawa\6odi~ 

~ n 9 4  n-aiufni~6iunnuFi?rm~ (computer science) szd~u\&in hnrawit 

Zuila~~urrazouinol#nou~~raoR6ru~.ruiijunuin~~y1u~~~~sz~iiuuinu"u , 

~jaw'u$vldndozuuz~i~fs'rnw~sns~.a'~a~wiuni~6mb~~nuiodi~~ inism maou 

vlsiuX ~ ~ 1 ~ 1 ~ ~ l ~ ~ ~ ~ d . a ' ~ L ~ ~ ~ l ~ ~ ~ 6 3 ~ d ~ ~ v l ~ l ~ 1 ~  L~OROUF~IOIU~~~MI 4~ 
wir$~iln~i~.6wufrf luadi~\s rvluizdotdanlu~niw PI U~RISDUUUU!MU CeToniu 

' dad l6dnubazkhc n.nuiii( PI u~6"3aiabft (statistics) &$u.iidi riluodit idnun 

diudyw'uf4an~sazirw"un~iuf~i~6i'tbw"douGi~B 
ad &+ 

I T ~ ' M $ M ~ ~ ~ Q L " ~ ~ ~ P ~ B J I \ ~ ~ " %  az6odR'iun?iuQuuainiuflnn PI iiatcu 

u 8 ~ ~ o ~ r f i n m ~ a ~ ~ d A i ~ ~ ~ t a ~ ~ ~ ~ ~ ~ ~ u i n ~ ! d l n ~ l ~ ~ i i m d ~ ~ l u a u '  PI PI rwnt\ii$d$n 
'-a d & u " u $ n d i u d ~ ~ ~ i ~ w a o ~ 6 o ~ f l n w k o ~  nlsmslm (marketing) rioudliuf 6:nn 

iiauuuu\vlu n iu  ir saaiftodi~\sdrilui$odnis 'on^awaRiumsmaimozr$u\$ 

Lrou~unsLo44aa?u lnurawizriRnnrret~idszGua~meii4 q otirnnirun 
~d a dn d i ~ & u i n ~ v l d i ~ w i ~ r d u n w n u ~ u ~ u f # \ u ' r ~ u # ~ u u  uonsinnisflnw6iunis 

a d n ainuRi nisoonknohwundgn rdaZ j innu~~n idr r f io~~"~o~~n~nsnsn"~~u  



Z Z d  & h 6 q i i ~ z j i  ~ f l ~ ~ ( i l d ~ d ~ ~ W ~ ~ 1 / 1 ? 1 ~ d ~ ~ ~ d ~ d w " W f  WJULW ~ ~ t ! 6 f i i f 1 l ~ ~ n " f i ~ ~ i  
nnon 91 q uazid o ~ ~ i ~ n n ~ i u i u ' b o i ~ ~ ~ f l u  firy~iua;linwm-ins !dl$ f i ry~iuwriniv i  

a: a 
WIUf~a'r1i~i iuuaLi~~~n6o~miu~a'niv ini~ wu~iun~iu$i~niu?nuini-iiut;n 

Z wit (seed technology) tt~uiu~ijunu~ni~;~~~u"~ma~.b~.b ni-iwiaruGnwir<ia 








