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6.Y d 
8.1 ni~rl%dy$'uqwanuuiu$~fi~mu~dai%abw81 

$ad&wic$6I&i oiCa ~ w q  (asexual reproduction) ~:I%iquOil~ 7 1 QJ 

hni( Iwniroui u f i f  (vegetative propagation) ~nui-~udirl q ~I%YLII UW"U$FIU 
ed d' -mus:Aunii lnau (clone) ~~b~uri?uflwkrui~b~u6ufl~u~s&eio!d!6 lna& 

~ a h G ~ f i n i n r r a s ~ ' ~ ~ n i u  (somatic cell) W I a ~ a i ~ u ~ " u f  (sex cell) huoii~ 7 

uoJ%C(l~urnsu a i  uw"uf b ~ i i u "  !<bbd 'uriiGul6Giu (rhizome) lh (tuber) nth 

v h  (bulb) vi?kuu corm n n  (root) UR:IU (leaf) 

8.2 qmnuCSaa~T~aw I 

- - d ' a  ~ a l n u h  q !duhlnauo:&~fla'nwm:~3~qmauunn~u no 

8.2.1~nauein$a~uduan'uo:~'bu!w~b~fi~un'un"~~un unr%ufinnis 

nai u f i f 6 h u ~ i f ~ h u a n u o ~ i 1 6 ~  (bud mutation) n'ih%h&b~uq&udJ 
X d A d o  d  d ~uo~uowueiuqdndu'bq.ru ~3"sou!nnuunniu r,nsandnngmm&u"iibfim 

chimerism 

- c  tSY 
8.2.2 ~ A U I ' ~  q W~Q~I~~&~ IWL~WWU~WIJ  (heteroygous) wJuolobitaJ 

uioinCiaui~aiinmuis0u~i~w'u~6n"~ b b l J l J 0 1 ~ ~  b w  URZ!JQI<LILWR ~4% CDfl  
d  A uaruithd:~k L ~ w R Y U  ~6~~u~~a~.Uiur iWf~~ar$ in~~onw'u~!6~~Ka$~G~nd1af iuu 

v muwif l a  d$ci?~~ o~di~i r6~m10 d6a PI u &if% L ~ ~ O G ~ I T ~ I  OI 11w"~fd ~ ! d l ~ ~ l . a "  
d cl 

~ ~ ~ ~ ~ J ~ Q ! ~ ~ I I ~ ~ ~ ~ H ~ I ~ A ~ ~ I w  ~,~uw'ua'wi~ q 

c d d  
8.2.3 I ~ a ~ o ~ ~ ~ ~ i ~ ~ J i ~ ~ ~ o  (uniformity) uo~Wi (~  ~ I I J ~ ~ Q G I ~ R R U P I ~ ? ~  

~ f b # a ? n ' u ! d d g n n i a ~ ~ n ~ w ~ b a n ~ o u n " r ~ ~ o u ~ ~ n d s z m s  fia'b~~flbfinuio: 

sioriinqiuadi~nuovo~wi+uin ~ ~ i u ~ ~ n ~ i i ~ s : ~ ~ i ~ ~ n a u o i ~ ~ : b i i n u " u ~ ~ ~ ~ n  
td' 

~ n i w  u~nhu~~azn iu  LLGJLL~J (vigor) uo~viouW"u$viiifu, nrurwn:h!nnu~+a 
d du!wduo~~~eia~~naudous~fioun'u 



\ 

n~s~iu~~r~nawmiuvtuno'tb~'oJnri ia~ri~iuisn rdi(ouadatwic!nssuun'oJ 

wir+~udnusaurjufuiU ku"w6ilrilw~jadmuisn wim~u~ml6 rdu bou uic , 
h d z ~ &  I d  Y ~ Y  € I l r o ~ f l i n i ~ ~ R r ~ $  (hybridization) s z n ~ l ~ $ w f ~ o - ~ i  U& 

i'oJnkriion!numu FA ~marliuir~aurfluuvjwi uazrifo~~Kw~n'uuia$wfeio'1.d 
z d ' d  lmslTinau m'oJwrwoinwKw~6n'oJm'aeiold uonain~~rti?nidmo%il09'rn^mnisn 



aiuguf (induced mutation) ~ r ~ u 6 n u ~ ? n i d c l ~ d ~ u n i r ~ ~ d ~ a i u b b f l ~ d s a u w i d  

v~u;nsruli'~~ ~ u " ~ l t b G " ~ ~ d " ~  ui  ow"u6an q E I ~ ~ ~ I G E I L W  FI 



rl unilu~li?uCu~nnud~inu'iddiunom~'nwwdi q oinviorraiklciiuan 
9 1 s  91 

d d nniu cin~mtdic 7 uo~f i~ua :~~ .~~z~nnau~u lmer~un"~ fu  uunnququ 

cinrrur~nrii&i~iiriud 1-2 n' 91 cl'romaiu q $ ~nwm:C(~nnaunulneiu~'aud q 

(du 1-2 $) f ieni l  a'nwm:nir?nvli*r (qualitative trait) uar$num:dannau 

?uhu!unniu q 6ernli ~nwnrzni.sfiuim (quantitative trait) 

Cnwmmiuuond ~ n n ~ ' b ~ ~ m r ~ u ~ a u m e r m i  fiunji phenotype ddrguun 

hd~m~iudr i ino in~anu~tn i i r%jnwwr( rda~ui~ in"u~d~ern i  genotype Cu 

sslirrnramgoa~ (environment) 

P (Phenotype) = G (genotype) + E (environment) 

~?ouldkfd P = G + E + GE (interaction) 

8.5.1 Penetrance ua': Expressivity 

penetrance ~ \~7uf ld  ~ ~ I U ~ U I T ~ ~ ~ ~ ~ I ~ L L ~ ~ ~ Q  ~ f l 9 1 ~ d i ~  

' expressivity auiufid ~ n w m t o i n i ~ ~ ~ ~ ~ ~ ~ m ~ o o n  

V d ,  niodiorduiu AA nau~u~n~wmuaua~~~~k"~~'buBiuauk"~~ IOO C( 
dd w welt ii8luhd AA Jnng j i i i i a~ r i s~  70 6u nuanwwmuauqd rwnrar$u'bun.r& 

d' d d w ddd I Ya. da. 
u penetrance 8dudlrYil6'1~ 70 rh+~$u6 ~ra~~uu~~tilim~nusu~duerduan YW 

runhdhoon~d'on rdu UIJS~U~~J?J$~RIIR ~idSiU~dadr~wizuomdou UIJ 

iYuJa~ramrlmuGu naiuuandi~1u~nu~rdrr~m~~an~nriiu"6unli expressivity 
a: 

n d  penetrance uet expressivity G u a n ~ ~ m u S i o F l l ~ d ~ ~ o ~ f l " ~ ~  ~Iil<nisnk~ton 

wi f~ iu in i ;~$uld~n 

8.5.2 a'n~~bb~nidqnbni~ (quailtatlve trait) 

r~uCn~mrd~nn~u~ulmer!uu'ou~ naiurunciidrots~'n'uwdLhuCn'uw 
nioqcuniw$u ~do5nliiod~uunn'muisndoooni0u~u q cl~onuamcl$kdi~ 

P 

akrb<d (discontinuous variation) onhauod!uui~r~fivin ism8uw7ntdidu 
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a n d  Mgn (major geny) E ~ ~ Y I I & " I ~ ~ ~ w I ~ o ~ ~ ~ o  chi square (A2) ~fl~1UmlJ?~ 

n i w  Idiuri 'Roaua'cl n.rlupuo~Ric n~ssi~un~d-m Zu6u 

ri)uai7um:dgnn~uquIclu~ufr\a~u~ PI uda:iiua~u~snum~EnwarIifi:ou 
uln (minor gene) ua:rdda uuude~~1uan1~~~3miouIi41u nmurrslnd~~uo~ 

OI nd 

(continuous variation) d~:%lns0rns:07u~~riUU normal distribution ~od0761~3n 

, n1s5rmmz6n31urrclnci1dm1~abG 'Fad% t-test M?O F-test ~nwmrwidd'?uia 

16rrri w a w l ~  qnmiwuo~wnlu' mionisd%~iuo~~aihn'u~~rr3cl~ou 

8.5.4 wq8nssuvod~u (gene action) ~ % ~ B I ~ L Y  u lRi(ri 

8.5.4.1 additive gene action (iuuWau3n) ~dar~u~3:rbacl~Enwmt 

IRrnsns~ 'Irii~n-a~o~nic ~nwmrdI~'~rt~uwaaiui~1n"~u~ni3udrdu~+o~ rdu 

iiluldl AA di~r./i~iYu 20 ua:dI~lnd aa i61r'1/16~ 10 ~~Cu51dUlul~n3rflu 

8.5.4.2 nonadditiva gene action Enwmrdi~a~~onn r~uwauloln 
d d dn 

utbdid q nuon'awadoKu rdu l i u h  (dominance) nu$dn~niufiu( 

(epistasis) 

8.5.4.3 dominance gene action (intra - allelic interaction) biin~ln 
P M  dgnsrns:~d~dduo~ allele d locus 6 ~ 7 n ' ~  lclu allele 

d 4  - 
l nuanuarrciu (A) s.4~ allele dtdugnwa:&au (a) 



AA, Aa Aa 

1 

Aa 

aa . aa 

complete incomplete lack of over 

dominance dominance dominance dominance 

d 
nlWYl8.1 bblfl9"11%l"~~9 ' dominance 

nisr~~m~aanua~~nwmzeii~ q lnirrl 
d 

owfink (modifying gene) ~~fludlJl6mifl?~?~~nwmt~muqad ~drnuisn ' 
I 

du~;aam,knn?su~m~ oanuodfiu~Cn (major gene) VPTa f lu~a~ (minor gene) 

2 
n ~ u 8 u ~ ~ t i i u a i s  ~ i l u I 6  dominance, &pistasis M$o additive gene action 

Xenia ~ ~ 1 ~ 6 4  d m n O n ~ s d ~ ~ n m ~ i ~ ~ ~ % w a r i o b ~ u ~ f l a ~ b a t b ~ s b O m ~ ~ ~ ~  
dd a d u ~ d u  nisuaust~ii;luiilwa6u~~~.nu~~~ammian'~l6urjaddiu8m~di rdatln 



w rd Z 
1) n i~nkdanwu~r~~ i za~n 'uan i~~r~m6ou~u lm~~~~~bmsraw1zrv i1uw 

d d 
(specific adaptation ~ ? o  adaptation) ~JLUQRJ~IW r r ? ~ $ ~ u  rdd fl~Id~%1tlos'~61 

ui r rddswrds~miu~d~~s 
d  d  

2)  ni~6mri ianw'u$r~~~1za~~n'uaniwrr~m$a~~#~Idnrsurrda~a~~a~o 

(general adaptation H$a adaptability) 

na1n1uni5diu6?1os'r~in'uidrb?ms~"a~91adw"aU" dnai~aZuca"ucn'au~3in 

r 6 u ? ~ d n ' u d ~ ~ u i n i d ~ ? b n d n i s ~ ~ ~ u ~ a b a d  usih~6~ndiud~~w'uf6auouT'u 

n'uil n? iuu~ne i idn idun5 (genetic variation H%I genetic variability) M%I 

n~iudrdnuni~wiran55urBum 9 L H ~  q ~$iyd~ili'fl"111~r'u~aIm~i 
- 8 m d  
mwwand~rnou6~u genotype rGu? ozrBuwan specific adaptation 

uddd geneeral adaptation uraz~add5rn auk  UH~I LI genotypes azrIluw?n 

general adaptation LLdIdC specific adaptation) 

. 8.5.6 Stability rraa Buffering 

n ~ i ~ m ~ i . r d u n i ~ d ~ u ~ a ~ a ~ n d ~ ~ " d Z u a n i  q w ur?til$o~d rrd5dr~u o u  
vA' cr w r  d w  r  m ~ i r n I ~ w  R u~~1dndn'Imur5sni,1 LR~~LIT~IW'DDJWU~ (stability) uaznimwuqoz 

u'r~iis~niw~sin"rwizw'u$u 7 in?iurnuimnuniudaus~n5znuoioaniw r r m  

hUa1 uuonI6 (buffering) 

8.5.7 Homeostasis (Cannon, 1 932) HUI ~ni?rdf idni  E J T I O J U ~ ~  

muisninwIi' i i~niua~Iuni~~ntdraun 91 Id i i 'bJu~n~'oulzududdodi~'L~ rdu 
A' d riiaininiouau i?~niwz~i~ i~sru iunai~ ioubmuni~  r d o  rdoinwimi~mtn 

Y 
u o ~ f i ~ n i e  ~ ~ f i i u ~ d ~ ~ ~ ? ~ f i i ~ i n i ~ 1 b ~ ~ 6 1 d  f i~n imzru iua iyo im inuu  

~ Q ~ ~ ~ ~ u L ~ u w & J I U ~ I ~ ~ I I ~ ' ~ ? ~ ~ I U ~ U ~ U ~ " M  homeostasis U ~ ~ C L ~ W  2 a h  

Go 
dcr d 

1) Individual buffering (developmental homeostasis) HUIU~J 6 ~ ~ U ~ w t J d  

genotype ds? (homogeneous population) k & n U l m l 3 ~ ~ I . k I b f l l i ' ~ 6 i  lu 



d d miwnnna'aundauu~~da~o~baua ~du h a w i r t  IR-8 Y o~~niGu5fi 'u~iauiui 

a i l  (IRRI) ~ ~ r n u ~ ~ n d ~ n u a r ~ ~ a u ~ n w ~ ~ ~ ~ u ~ n d ~ z ~ w ~ l u ~ o  PI t ~ u  m?owanuia 
d hmtn WRUMW (single cross) ~flu6u 

d 
2) Populational buffering (genetic homeostasis) RUIU~I ~llnd7znau6all 

Hslu 7 genotype (heterogeneousf population) uatrnuisnd?u~abh6uicuana'au 
d d cr>d 
n dauuudscod~auoll PI ~dnsru~%oiin?iuu~3d3auw~dw'u~n~3ubflu~a~au~rs" 

iad?udiil> Kaodir rdu 4'ialwngnwaud (double cross) ~5-a $nwRuTao 

(composite) 18u6u 

2) Rn woindi Regression 3tmdla wawlmua~i~udarw"ufn'u wawBm 

rduua~~nwi f idgn  ru izu 

3) i m O l n ~ a l u 1 1 1 ~ i ~ n ~ ~ n 7 ~ 3 ~ ~ ~ 3  (combining ability) Y ~ d h ~ d l d  7 d 
~lgnlu~mwuaaa'ou 

u d' iEnln'P1 stability bwihod Finlay and Wilkinson ~&&noumdu 

1) miuaw2imb0ifuuad~nw'u$ubbdaz~ ~rdarumk ;on site mean yield 
d' dd I 

~ I ~ ~ ~ ~ J ~ R ? ~ U L ~ U ~ ~ ~ Q ~ Y Q ~ Q ~ I W ~ L ~ ~ ~ Q U W U ~ Q ~ ~ ~ ~ B " ~ ~ L ~ ~ ~ ~ Y Q ~ ~ %  f i 6 l g  

urrn~iimiwuan~oio imultsu i i i t i id i  uwn~i~aniwua~koddnuizuu 
d 

2) m i  regression cceficient (b) v ~ d ~ a ~ ~ m Y ~ d ~ d ~ t w ' u ~ d Q ~ 6 ~ w ~ ~ l ~ ~ ~  

sinlnw"uf l%%~ yield stability Inulrs"wa wlm~aiuuod~nw'u{~flu independent 
d' 

variable uar~aw~m~od kdae%%{bgu dependent variable 61 b uOruonW 

nnuiioiwaw8m~aEfuua~~nw"uf (&imaniwuanhu) ~d$uuld 1 ,mGai?u wa 
d d w l ~ ~ o e w i c ~ w i ~ m u ~ ~ z ~ d i u u l d ~ v i i l ~  

4 81 b = 1 ~ R ~ e i l I h ~ u ~  stability diwnaid (avergae stability) 

\ 
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#a: cr h b > 1 urmdi1rJ'u~tbuu stability d l  (below avergae stability) - #a: cr 61 b < I U [ I ~ ~ J $ I Y ( U ~ U U  stability trJ (above avergae stability) 
a: - s' 

3) ~Ga~~ l ( i~w~aa~u~b is~sm~iaun ' tb  ~ ~ ~ ~ f l . ~ ~ d ~ d B ~ ~ ~ ~ ~ t L L ~ f l d 6 d f l ~ l ~  

m u ~ s o h n ~ s d i u  & ~ a ~ n ' u a n ~ w  ~~af lgau  (adaptability) 

61 b = I uclzii mean i d  ~uan~i1~0u~u~~d~u&~~11$in'unnan1~ 9 9  am 
i a u  1 

61 b = 1 asrii mean 41 ~an~i1~flu~~f~~imu1andiuGa~~1'1,6n'~~n 

d l  regression coefficient (b) MlI65Il n !as 

Zxy-&Zy 

covariance of xy - - n 
b 

variance of x -/, Z? - (n) * 
, - 

,/' '. n 
- ---- 

n ~ s r l ~ u ~ a d ~  ' y ~ ~ ~ ' a ~ n w  
., 

I 

d r 
y = a + bx ~ ~ G r e s s i o n  coefficient UR:: a = y - b.x 

u- d'a ~IC(~I~~~IGYLM~IU"~%I ~~I.a'ds=:Iu"~~flflntb R Q  

1 ) I ~ Y ~ U I I I W R W G  R Y ? O % W ~ = : ~ I J  7 ~ ~ ~ ~ ~ d a f l t b n ~ ~ f i n  w 
2) d l  bw ~ ~ u l ~ ~ ~ a l s m ~ i a t u s k ~ w V a d ~ ' s . b f ~ " ~ ~  (stability) 

d - # 
3) ~ 7 ~ 1 ~ n b l ~ ? ~ H l d l  r (correlation coefficient) ~ d ~ ~ n f l ~ l ~ ~ u ~ t b ~  

s r ~ i 1 ~ ~ n a m t C 1 8 n w W  



I 

Stability 21 bJ Finlay and Wilkinson 

b = l  

b = 0 

environmental index 

Finlay and Wilkinson dodl  b = 0 = stability (absolute stability) 

Stability 'UQd Eberhart and Russel 

Yield 

d o i l  stability dsrnou6qu 

1) Mean fd 

2) b = I ~ i a I n [ i l i i ~ ~  
I 

3) deviation d l  

7 environmental index 

8.5.9 n ~ ~ u r n u ~ r n ~ ~ n ~ ~ d ~ u n o ~ ~ n ' u w  (heritability) = h 



h wui u i i ~  A huqa~naiu udrdnu (variance) ~urifo~uioinwic~nnu 

1) ~ ~ i ~ ~ ~ i ~ ~ ~ ~ n l 3 d l ~ ~ 0 ~ ~ n ~ ~ ~ ~ d i ~ n 3 ' i J % ~ i  (broad sense 

heritability) 

a: 
nundwun ~~naiuudnlnuni~wi~nrruo=:raur~in~iurrdrdrau~n"nii,~~~~u 

a: 
U R ~ I P I ~ ~ U  rdu additive, dominance, epistasis ~ J L ~ U ~ I ' ~ ~ W U U U ~ ~ ' I J  q L~IIIU 

41% QJ h U"Gnuuan~rilurdo5r~u~i 

2) naiurnuirn~unirdiunan~waradi~unu (narrow sense heritability) 

~~uCnci7u~o~naiur~~r~rau~urdo~uio in  additive Fi~naiuCiU~d3 

d o  Va = naiuud~nuni~wir~nrrudrdu additive 

Vd = n a i u d r d n u n i ~ w i ~ n n u ~ r i l u  dominance 

vi = naiudsdnuni~w'u~nrrudrilu epistasis 
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niuarsu%ilft (natural outcrossing) cl'romsnaiu%uf (spontaneous mutation) fii 
~ ~ ~ % % u f ~ ~ n " d r n a a ~ n ~ ~ ~ ~ ~ a n ? ~ u  W a d i  ~ r ~ u o g u  a d ~ ~ ~ ~ ~ a i u n ~ i u ~ r d ~ d ~ ? u ~ i d  

LYY wiFnud  t~nuuuoio~~nwmdrfl~d~r~u"d~'~bar bi~~d604ni321~dLnW~33 ~ J L W R  
m ~ ~ ~ n ' ~ n w i r f r ~ u ~ u 1 r ~ u i n ~ ~ o ~ n ~ t ~ ~ ' b 6 ~ ~ ~ ~ ~ ~ ~ 1 j ~ ~ n u i ~ i n u i o I u ~ ~ ~ ~ ' u  

Cd d n i ~ n ' ~ l i a o n w i ~ " ~ ~ n l ~ ~ ~ u a u " a ~ n ' u  fii~wwuw'ufl dauIcl~~ilunirr?us?uw'u$u7 
d~nnmaouusJ'~<mdonw'u@d~u 91 ~ a l i i ~ a ~ i  rwuuwidob cl~ooiorf l i ln isnk~~an 

~ i ~ % l % i n ? i  uadi  b ~ u  Q U I ~ ~ M  

m l -  C L I  d 
0 7 1 ) W ~ W u p ~ E f n S  (pure-line theory) 

U m l P  un%??noi rcluui% fro W.L. Johannsen ~ ~ u f r a ~ o n ~ w ~ d  ~mnoi<el wa 

n i m a s l a d r o ~ a i I u ~ l  n . ~ .  1903 o ~ i u n ~ ~ ~ ~ u ~ u ~ u i a n ~ ~ ~ ~ i ~ ~ a r o u  q 

Johannsen f i i n l ~ a a ~ d L 6 u ? n ' ~ $ ?  (bean) Q J L ~ U ~ ~ W A U R I ' ) L B J  ~ n o % l ~ ~ s l n l 3  

~mrionriu$iidozicl~n.uo~ruin$a n i b u n i ~ n m a o ~ ~ a u n i ~ u u n ~ u i a r u ~ n &  
L. dd ~iu&~i~noinnodnanuuuia~id  q 19 V U ~ R  (ru~m) uachWdanfioni1 91 

l ~n i t~~dw ~ i u ~ u  19 6ur~a.j i d ~ ~ ~ 6 1 m 1 l r i ~ i n i ~ ~ ~ u ~ ~ o ~ ~ ~ a r ~ ~ c l i t % ' i ~ i s ' n ~ a d o u ~ ~  
w d m l  d a  d ru8moin6utdr~cislr~u%d~f o n i i  muw"uf rul~6~a~5janru8~nrann~mrrslr~~1d~a 



a P '\ddin ~ k ~ u i a d n u a z ~ u i j r ' b a d i ~ n e r ~ m r u i ~ d ~ u ~ i r d i  q rib dimz~n'ur~nquez 

~:ni$iv~nruijar~rmiu~uwirruiar~~~~razruijr'ba ~ u ~ u i l d a ~ d n i ~ & f a n r a i  

r u ~ i ~ r i i n d a ~  9 rudwdaaao~udsz6ulddanin 9 U q i  rdu&liuqu 6 h i u  
d d adnngiioinniturl~Ru~n'w $ivCnruijaraaonl6oinriurulatijnldr~rn 

d d di~oin6~nla"m'bcl usz1d~~mndi~ain&~M'n~~d~uad6u~~ = d hu$is\in~aasn 
l6oinnuaz~'ud~u~~mndi~n'u ~du~in\imua'rradsoin$i~~~rlLuaf I 8 = 35.1 
an. r i i s ~ ~  ru~aradusinfi~uijrrinua~buoid = 35.8 m. ainciuwiia'bm 34.8 

d a: an. ~ i s M ' r ~ r u ~ ~ ~ a a u n ~ ~ u d i ~ d r ~ ~ n d i ~ n ' u n i ~ 1 ~ ~ o i n 6 u r ~ ~ r u a f  2 k&ardu 
d t: riuqnic t o  d~ru~ara~fin~cnu~rluandi~n'u $inui7~u~rradnaa~i~~~druoi 2 

r r i i ~ u  64.26 an. ~ i l ~ ~ ~ u u r ~ s u c i i n ~ n r u i j r r a d ~ u a ~ n u ~ z  6tbrrd ;a ruai 2 

Johannsen l6aPuiuw ani~n@aoJii 

va~Iu'fid%uf~~~u%p~f (pure line) udslzw'ufdou~%~n~~udi~n'u ~~cnui.rouun 

u # aammraaduod Johannsen ~ v l ' ~ ~ n n i T d h 6 &  mn'o~n"unidr'udl~ wtbT - # v t: 6a n i . m < ~ l t a n w ~ a o ~ ' c r ~ n ' i q ~ ~ i ~ ~  9 d ~ z m n s o z & ~ ~ n ~ i u b r a n ~ ~ ~ n i ~ ~ u ~ n ~ u  

(genetic variability) n i ~ ~ ~ ~ a n w ' ~ ~ u w ' u f r r ~ i u i ~ n ~ d ~ ~ i ~ a ~ w n z n ~ i u ~ m n d i ~ d  
dmngrilurwnzkrr7~8ou m~dvl'diiruiuuad~ufrbn'u^rTnf (pure line) ii 

v d # v 
L ~ U V I ~ ? I ~ & I ~ % ~ U I I  (homozygous individual) u QP#.~W 1~57 LOP L~UJXULB U? 

ad aanisKad~nwifu3~ni (Pure line selection) 



biluifnis<mt8onw'~f~!o~uci?1uassuai~udkdn?iu~a~n~aiuni~~uq 

nssusz~ii~w'ufd~il~ q ~Clo~ilmlnni~onw'ufd~d~ml~nlmsnsI.a'd^atn~s 

f i injd 50 
1) sa~sauGu&an~UuWIUfdo~ina 9 91 ~ n u i i o ~ ! n a i u ~ a i n ~ a i u ~ i ~ w ' u ~ n s s  

a: ad' uuin q M ko ind  i~gm~iian~5l~du7, 7 (single plant selection) v u u h h u i n  W o 
W d W  dsi aesio~k~uaunnnuodsi?u 91 iratzuuh n?sni~2jnndoWrzlliddszlua&~~1wmz 

a-cr d rrld6Gunnn 9 HR q 41 uaum'udor<mw'~8~ 9 aanui16 
d u  rd 

2) rli ~ u t h n n  uda:6un L ~ P J  ~nua~bunn'uuid~n~OuCueia I L  (progeny row) 
d 

~w odscriuR'naruzni~w'uqnssu oiedpn uazgm ~ i i on~s lu  7 q20unsz&~aii 

naiuaii 1~unuaz<mwirdiioanuil6 q 

3) ~ d o l l i m u i s n u o n n ~ u ~ ~ ~ n d i ~ G a u a ~ ~ d ~ i n n u n a ~ d u a  q 16 GndTu 

~~w'ufnan~u~~uauuna'ts~odanp9aiu.d;  91 ~dodau1rs'~mi3uil~ '1,~1~~uoud~$u rdo 
dsid Cmb; onl6iunwn~mItA ~~111bJau7uwi$do'1,d q 

~u$~l i~~f tmoinn isCa ~~on~uf~~uudozdszn a~~ju~iuw'u$Giua~vii ih 

nisn'n tionw'uf~~~~w&ilu~"sn7sd~~n"ubbw$w aiuuiuiu~~ia w'~$uo~imaiimdi~ 
nu X q luoffc~ciaul~dd7ud2~IN'u$m~asu 

o r b -  n is<mb~anwu~~~ (mass selection) 

~3uiin'~~~onwif~hu~~az~rii~brid~m invamm"? q ~dr i rnu isn f l~ l f iu  
v d ldX d~t%innishu q 6o<anunlumn~'1,d buh~ i io i&~~o~n isu isaun 'ub~ow" i~~u  

X t: %.&$MA a i r  d l  ~irwnistflu$u q &u aunsnrliak6ddld~ oon OI'J$I~~MPILI 
nd 4 d -  aa no f i d ~ ~ a l n 3 c i ? ~ I ~ d I i ] ~ 6 ~ n " ~  mfinou6unnmqmonld f i~uds io~nis~ i lu  

ri?uriouao~dszainsmfic?i1n~o~cluiu6un"6~~nis'1,~ ~ d a ~ ~ r i I ~ ~ r i u ~ i : u a ~ o i ~ a w i z  
u dcr d w d  

RIIYIY L R ~ ~ J M u I ~ L ~ I U " ~  L ~ ~ L ~ ~ ~ ~ ~ ~ ~ ~ " ~ R ~ u R ~ I ~ ~ ~ J ~ I J ~ L ~ ' ~  l$dl LU&IOI~RW?I 

~m'1,3'uisaunic1w'ndando'1,dw"i 91 idu6~aiu q fl L ~ ~ I ? ~ U ~ I & ~ R ~ I ~ H ~ ~ L H ~  DUQJ 

haruzdm.'a~mstdu~wouBa~oi~u~"mnunir~~~~uw'u~~li  



ecr d' 
w'u~~d~16+ainnis~m r6onw'u$m uanu+azdaznou6auw'ufu^a9~d (pure 

@d w 
line) RRIU 7 WIUf n i s ~ m r ~ o n w ' u f ? % ~ ~ ~ n i a w ~ a o u w ' u ~ u ~ u ~ n  wir;nbar# 

c r w  cdd w uintinu~~"lvufuo~C~d~rainarluriouniaGmrBon ciidarainar~uuwu;nm~~wn 
s-d w 

WERRJ 91 ~ufi~ljfi+at~ilu~i(nr~l1~w~~~a~d6a~ 9 9 91 w'uf l~dsz~d~uin~dni id  LWS~ZIJ 
l ~ d  mmu?Go~<uniaunuwirf . niiKmr8nnwif~duansin+azrilu?"bnisd~ud~~w'~f 

91 

uiq k rilu'itn1adI~in~i~'u$I09'u^a~~%n6a miudni nsi?w'u@ddinyn q 3 
douszijn?iuudada?u~ii~fu~6~inniau63u~iumiubaauai~riou~id siugdnii 

dnGf i~  6udf m~ind?h@"uaddazaina rdu~i~r i lu~'o~f i~maan~sindaz"dina 

n~li~oi~udr~iiou<ur.riiu"u 

8.7 n i s w n u w i r ~ ~ a u ~ r n i s ~ ~ 1 u u u ~ a ~ n i u ~ ~ ~ n i s w ~ u ~ ~  

niaRSidn?iu udada~unirwic;nnu (genetic variability) ~$<udaz"dins 
A d  u~~la~~uuu~ni~~u~n+az~il%Cnda'ud~~w'uf4a~iuisn~mrB~n~numzdrilud 

R'o~nid6 rurd~dviliimn~iun'iavfi:i"~o~niaGm~donw'uf$au1uCaro~lmu~1au 

ai8atii6u5iuni~wirvnnurildaw'ufrrrl 'Luumzd~auru~iuszr~u~ 'u~ni~  & 
a d w  u"un~iuudnla~uni~w'u~naau11n~lawsuniro~o~uuoaiii$acrauu51~ niau~u 

$iumiuasauaiG (natural outcrossing) Y od6aw auRirad u~ zniinaiuw'ufszdaer 

~iidn~iuudad~auni~w'ubnaru~6rroi~rr~m~u~~~1daudou$id~i 9 nirwauikf 

(hybridization) ar~h~w'uffio-rrd driiuniaGm donu i r i luad i~ i iohazdqa~ i~  

n~iuudada~uni~wirpnasul~~ind~m rQmlonial%Cndiuds~w'u~a$iniaGm 9 9 

r8onw'ufi~~~nwmzmiua'mndrz~~n"b6 9 9 

8.8 nlsw~u$~<ih (hybridization) 
W P  Y niau~uwirf$aiiimqdat~dA rb;nrtii~n~iuudnlsauwi~w'u~naau;b~rnmvu 

d c r  w ~udazainafia r~m~om~~$fa'ndiud~d~u~6~mfion6unu~n~mr#d~msinnia 9 9 

dd w d w w s-u n u  (recombination) ~unu~n~mzaruil~6aun'u niaumwywaoisrdd6rih 3 

aQm Go 



1. nisu an1 uIu~%%fin t: uan"u (intraspecific hybridization) tdunisuau 
d d 0 d  n i u ~ u ~ a d a a t a u  bdu niswau.rc~i i~nl?mh ikf 31.5 CII Williams UQ: 

n i s u a u s ~ ~ i i ~ ~ i a u  WaJuin I 6 CII QniGa tilu~u iU~~~i lun isuaus~ni i~ 

$7 L M ~  QJ (Glycine max) LLIL~~M~~J$I? (Oryza sativa) afin 1: s a n i ~ d i j ~ n w w  

nidh;n.rsu uandl~n"ubi7u"u 

2. n i~ua~ f i ua i rn  (interspecific hybridization) bdunllwcll$i~d% 

ldu nisw aukfa1 s s t ~ i i d  Gossypium hehaceum n"u G. raimondii M?onls 
9. 8-94 uruwywnaqs n ra i i  du Brassica oleracea ~"II B. campestris ~iluRir nis 

u a u G u i u u d * a u ~ ~ ~ ~ ? a ~ d s r a ~ e i  q b ~ o d ~ d ~ ~ w i c ~ ~ " d I . 3 i ~ ~ n w w f i b f i w  q rdu 

Fiiuniul~nuaruus~ ~~onumucioarniwuanioudi~ 9 d ~ n a i u h r i ~ r o ~ n i s  
d ' a  rrii~~nwcru$iuaicn~~iiu31ruu0dn"udiuau~ns~u1ruu~~~ad~~~du~uau PI n'ld 

n a i u u m n d i ~ ~ u i n n " ~ r d d ~ a u ~ ~ u i n ~ u  odir1sn"~iunaiu~u'ini~3n~inisdn'u 
d' 2 a L d i ~  q ~ d u  n is rw i rua~a 'un~ nis~wir~sutniunc nimaounu~raa' rLsr 

nis~$~u;3rr?nnu ~ejirhudaU~~dszmush li-a12iuin$u 

3. n i l ~ a u u ' l u ~ ? ~  (intergeneric hybridization) bd~nl5~flu%iu&4~s 

(genus) u o ~ h  bbu nisw ausr~i id  Yiamln"uuia1sd (Triticum aestivum X 
d' 

Secale cereale) u s m i s w a u $ i u ~ q s u o ~ ~ i n n i i n i s ~ ~ u ~ i u " ~ ~ ~ m  ~wmrdiuauusr 

Y ~ n u o ~ I n s I u I r d  bb$Indidn"~~ln o d l ~ ~ s i i a i u ~ a ~ ~ i i ~ u i n 1 ~ f a u n " ~ u l  M?Q 

~ d i i n a i u  ~'uhf ln%nn"uni~m u  on (related species) 31rdsraunaiu h 63116 
uinni i  u o n 3 1 i n ~ ~ ~ h n i s ~ i n a i ~ ~ n ~ ~ K i u ~ n n l u I ~ " o ~ a ~ i ~ Y " u ~ ~  ~ d u  n i d i w i ?  

~fiannun"~du~nuuanid~dd1uni~a~~snwaua~~~$1'd~rau PI w sh~i311Kuin$u 

RBU A Q  ~ I ~ ~ I P ~ u H ~ Q ~ I ~ s I ~ ~ ~ ~ ~ ~ ~ ~ ~  (emasculation) r b ~ r n i s d i ~ s r ~ ~ ~ ~ n m  

(pollination) 

1 nisfiiaiu~nmGai PI o131fii16~aiu5Q $8 



d w 
n. msmdeursq (anther) oonuiain~onImuIilin~uuPaim~ijndii 

d a i u u ~ e u  ~ d u  $13 $ixr-~Ei Yi-auii~~6 $illili~ OL?51a~ nL?~$u? t h r ~ ~ o ~  
a: 

2iu uiau 91 YBY l ~ ~ 1 i d f l ' i d ~ i q l + e ~ ~ m 0 0 n ~ b 6 5 r l ' t b k ~ ~ i d " d S m  91 f i u ~ u ~ s a a r t m ? ~ m  PI 

Cun8umon (corolla) 3~l f i~ i~n' iuconoan'bmum~d ~~Bouduom~nami~ i i u  rdw 

41 Q~~i ldadnou~nas6?d6i iud~n 91 . 

Y. ~ I J ~ R ~ ? u Y ~ J ~ ~ ~ Q ~ ~ ~ I ~ u ? u  (clipping) ~du ~i?diimono$u 
d srurn~vluirauln f i ~ n q a ~ ~ n Q o u o m ~ n a s 6 ~ ~ i i u  muisnl+nssbmuim ba"n$m 

mnnonndsruian%moneiou 1nukhuuod~una6d~n"d~um~bd6od1xi~muom 91 

b n m ~ r ~ ~ a a n ~ u ~ i u d a ~ c n u i ~ n u a u % i u ~ 6 m i u d n 8 ~ ~ u ~ u d . i i u l 6 m ~ n w ~ u d ~ 6 ~ ~ ~  

~di i  o n ~ ~ ~ u 8 m ~ ~ i i a d u ~ n ~ ~ ~ l s a ~ ~ i u " u  
u 

n. n i~ l%aufou ~o$ i iou  ~au h? wu- i in i~onnnn$ i~~~d lud i  

t i a u d i i o ~ n i i  q 91 42-44' uiu 5-8 I eroo~mcrmiw'ornndi~iu 91 91 laulr i i i  
nd a hmnudornas6?~iiuudodi~ln uanoin~~u-ii~ru~nun~uu~m 91 du 0' a. n' 

muisnf l i  eiu A ~ Q Q J L ~ R s $ ~ ~ ~ ~ L ~ ~ ~ ' u  
w "2 d ~unisnaumasn~c?ua~6o~d~r io~~monatuiu~"5or i~u~ar~n^mnis  

a h d a  rdu $13 Ao~moumm$~@oub3~iu~u~na~dsrui~ 1-2 au. l o  n?s 

w w 

7.00-10.00 u.) 11od?unv~ld %i?~ld~:~~y~nas~?~dsruia 7.00-1 0.00 u. her 

uqu~naslumou~giuod3"mQ1"mld 'Ui~.l?mi&~mou~nmhBa 2-3 iuriauwau~nas 

manw'addinis~ou~nas6?w'bbs~'aat6~di30dn"u63~~ PI mm~?w$in&uu? 91 w ~u Imu 

n q ~ m o n 6 ~ ~ l d ~ ~ u i ~  i ~ a r ~ m n d i d ~ u l d m i u a ~ m i a  u $17 $i?m8 

# i ? u i i ~ e 6  uiqlilir n?sI+ao~n.r~miwIdu~atdn"ai3"u~~i wjn oial+hijWi( 

soumonfbou oat~i'li7~eomniuvl k ~ u ~ ~ d e i u u i ~ ~ ~ ~ ~ m d i ' b d ~ a u n s a u ! a ' u u  

qiusosmon ~flugu 
Y , 
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w t :  w w w d  ~nmlandqu ni~riiuazaa~rnma~~1'I .a'da~u~n'u~ra~roi wz~o~~nar~1in6ua3tn 

r f i ~ua~~ i~ raz~~uuuoa~nm~~rdu laumr~rw  ofl6 'lufi.anqnu'7q 'UV77474 o i s l 3  



4iu~aBu gamete Bululnd auicldstains luflldndlu F, 

# w 2: nis~it%~d?ucm 8J rfluw'u!~~n (proportion of homozygosity) uu MO~I U ~ N  





d o, d arr ruo m = biwau$a$ud~~ufinisnsroiuma~~nmo biuau F nunin 1 h ~ o ~  
eY w o ,  o, a: w a, ~msulanu~nwmfd~nnau~u~au~u 1 ci 91 ~viiuu niuuu n tj qr4iiuamlGoin 

~nuRium8o 1 ~ 5 o  A herterozygous loci Nag L ~ P J ' I G Y ~ ~  2 ~ 5 o  B 
we. d' unu homozygous' loci oinmlubnou$i9uu~z\61~~u 

(A + Bf = A4 +4A3B + 6A2B2 + 4AB3 + B4 

= (1f + 4 ($(31) + 6 ( ~ ) ~ ( 3 1 ) ~ +  4(1)(31)3+ (31f 
o, A' 

b b d a f b ~ o u ~ ~ ~ ~ n i % F l ~ f i R 7 7 ~ ~ 8 5 1 ~ ~ 9 ~  

(1 f = 1 nicunt!adi 0 homozygous locus + 4 herterozygous 

loci \6bbd Aa Bb Cc Dd 

4(1 )3(31) - - 124 ~iruodfiadd 1 homozygo~s IOCUS + 3 

heterozygous 

loci \gbbd AABbCcDd, aaBbCcDd, AaBBCcDd rnr 



6(l  f(31 f a A d  
= 5,766 '$i%"IIodw~~u 2 homozygous loci + 2 heterozgous 

loci 

I6 '~ tT i  AABBCcDd, aabbCcDd, AaBbCCDD rar 

4(1)(31 I3 = 119.164 .- liw ro~fladii  3 homozygous loci + 1 

heterozygous 

iocu AABBCCDd, aaBBccDd, aabbccDd r a y  

(31 )1 = 923,521 8u"11o~fl~d! 4 ho~?-~ozygous loci + o 
heterozygous 

locus Yb6'bL.d AABBCCDD, aabbccdd, AAbbCCdd rwr 

uatfin'n~nis~anfl"11IO9"msu~nu'"U'bfaInflot6o~d~n %I (32$ = 1,048,576 nic 
r v om~oi~u"bb~mt'l~liui7nis$ia ~tonwicfflalfa$qju~ iTd 7 flaotiinqi u tUu$u:un 

uinniirratii~iuau~fadt~uW'ufbb~" Iuokn~'7udu~nni7niu $iIos"$imdoniaI$i 
r V d  

41, ~d~~~uu%nis&~tonw'u$ua"~6u q bdu Iuih F2 otiiCjaW'u:~nbw~d 
4 rr 

[(2l- 1)/2']1= ( i n )  ~ s a ~ l j u d  6.25 i d n j ~ ~ u 6 ~ v i i i h  

8.1 1 n i d h d p $ ~ $ f i a f l a 8 5 ~ a k ~ d d k d ~ 3 ~ 0 d n " ~ n i ~ ~ ~ ~ $ M 4  

- 4  uunn dse% (pedigree method) nis6mb~nn~1~$m ~l^a+danMtd 91 bu ~mdo$iu (single 
CId u - seed descent method) nis& bG0nW'~fh u~abnumu (bulk-population method) 



8.12 nlsRk~2ionriu4uuuuirn'ndsza'8 
apld'pl b: n i s h  r~~onwi$nuanuu~umou~~rrqm~Ia"bus~cf 91 9.2.1 laud1 riiunisalu 

o. d'a iiGumdu no < 

P wausrvl.jitwi+io - u&kdonIirilu~iunu %I mswauwirfrdolfl~iu7u 

ruimuinriouu~~da"u~ein'uafm"~a~~a 91 ~awanuiaoiowau dsruinr 25-50 ruim ' 

a: 
cio$~au ~u~arcfw?nnl?aiawaurierd 5-10 ruimdotjururriiuu 

a: 
F, , dgnruRm F, ~~dvlum~uud~ndid (spaced planting) L ~ O ~ $ ~ ~ $ ~ I L Q ? ~ L R U  

,a e d InIin'ud rudo~u~munn~rnu~nua~~a~~urrun~un'u ~a~~o~r f iuynd iUr~s ie i iGa  

Ctbiinisnsrsiu6alu$a~uw" 

dpl w 
F, diruijqoin6v F, uid~nrilunitdorma rthri'u~mr~nnhuanvnrri , 

rfiuuun~n'umsBimrTRan~rKmrilusiuGu (single plant basis selection) oindsesi 



~ 
cd i. L: d' 

FgFl, ~~unis~icna$u~nnm~~811~$1~au wnwia lmo~uuoe6mBon$u~5Jao 
Z d ' d  ( a i o d w  I oao m u w i ( ~ u i i h )  $ ~ ~ i n i s d a n l 6 i i  PI ~3n~niufiadoJclndu~wo 

cd cr d n'nwi~nnnlmduil$uf ~ l u 2 1 A ~ w  ouwi l~5u~n~ana l . a"e io ld  



8.13 nq~~adonrirc$au3sd~nwd3~~l#mdoRw 
A d  X nisKm~'lonwirflmua1iu~~ua~uuin5"~umbu q Goulden :dud3 n . ~ .  

A d  d 
1939 ~nr~6~m~~dnd~~$im~donw'udo"a~~"nod~mu q Brim (1966) tduaanurtluu'oun 

w i o ~ u o ~ ~ u ~ n d s r ~ n s ~ d d ~ o  ul~iaiinaiu ~0uikduvin~inufiou q 91 $driudinisn'n 

L'lonwif ~ d d ~ u ~ ~ f l ~ i u f i ~ w ~ i ~ ~ ~ d n i ~ ~ ~ ~ d ~ n ~ ~ n ~ f i i C ( ~ a ~  .heterosis r+iui 
d ' w  w d  riuau'od uonoinuPa@da un~n i~e~n isuunnd~r% unedse~ k~anilu$aju 

6u 9 l R Y  91 91 ~ ~ n ~ ~ ~ i ~ ~ d ~ n ~ o n q ~ d ~ n d n G ~ " r o d n n l ~ ~ o ~ n ~ n o ~ n " l 6 ~ ~ ~ 7 r l d B  91 

nis~m~'lonwif~iu~b~dd~nlK4aoonmon onrrn"u~~uawawl~1~flud6unr 1 ~uiim 
d ' ,  fidu~wo ~umaulunisnkiaanu~m~l4u~dd 9.3.1 I m u h  ~iiuni36du 

A Pq W ad-  d  
P-Fl Ld~L6u?n~?munnd~~% r i u d  udmuisn tkurua"moin6u 

Fl nn6~3aunilRnuldh q rduhd ~n"u uunh 

F, rti rusmoin Fl ~ d ~ u c l n i d n n n u ~ ~ ~ ~ ~ ~ d n d ' b ~ d  91 bioruiinurirfiu~iua 

L 1 ~usmdonic Imu&~~iiuoinynGuldGni~$im~ijon rti~uiimu13aun'u$d 

~unr~ortiWdnnnun'ulua"af 91 q uddd odir'l~niu~unidd~u?fla~~n"u ~un"m~dol? 
a on 1 F do4inininlann&u~n~tu~iusin<umsusi~~d6d~u~mw'u~m 

hsodui(b~dnnl~dl6 91 

FrF4 ~ ~ U % ~ I U F I C ~ U ~ ~ ' U  F2 
Xv w  

F~ lua"afuuni~~f~lnmwuh#"~~~"ru~~aiu~~ir~ua ae~"ruG'donm'cb~~~$a~iiu 
ih6u ud~fluaundonit 



F10 

nls& L ~ Q n ~ $ f l ~ ? " a d ; n ) r ( d d ~ ~ ~ ~ d Q $ i ~  (single-seed descent method) 
an C 

8.14 n ~ s R I R ~ f i o n ~ ~ $ a u ~ a ~ n u a a ~ ~  
na ~ r m ~ s t ~ e n t ~ u f i n ~ ~ ~ ~ ~ f i o n r r u u  mass selection iwYunmdduolnnqs - r wcruwu~)r(i~~muw'u~vi~-rrxi ~~arriidn?luudnlnunwwic~nnurinu unci 

nlsnnaouwi$qu)r( k 7 rvilzu ~u?'rmqsn'n r~on~rd l f~gqu  7 n'uiiorfiuiu~ 



F10 

PLI u 
nisn'nsEionwic~~u~asnusau(8ulk-~o~ulation method) 

P-F, d~lra~oui%danad~1d891da6u U 
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iinaiumuisnluni3~~sid~u~d (competitive ability) L L ~ ~ J ~ u I ~ ~ ~ ~ w ' M $ ~ ~ ~ I ~  

muimlunidQaw'iwa~ 91 (yielding ability) ~~ozG1~5:~n&iwdi~<uni~~$u~w.o' 

~ilufiCm~don I 

91 I 



I. qruauu?luo~bawi jo~l~ i~  7 

1) !? i~hd~~!oun i rn"d~~m 2) heterozygous 

3) uniformity , 4) qnyn*~ 
cd u a a d 

2. dnn~nisnmnwwanic~~ua~~eiii~~bo ~ u ~ i i ~ i u a u l n ' i l u l ~ u e i i ~ n ' w ~ ~  ? 

1 ) ni%Lh chimerism 

2) nis~fin mutation yo~lnslulau 



1. ~nam~niuuand~nn~l4ii~~u6a~me~~idonh~liis\z ? 

1) phenotype 

2) genotype 

3) environmental - .  I 

4)  Dnynja 

I 

1 ) genotype L L R ~ % J L L ~ @ ~ . I  

2) improve quality 

3) cross ability 

4) pn~nu'o 

3. nisbb~~saanuasdu~uw'u~n'uu"a~et ? 

1 ) penetance 

2) expressivity 

3) cross ability 

4) Dnynja  

4. GabW a$na~zn isqomiw 7 

1 ) color of seeds 

2) tall 

3) resistance of disease 

1 ) minor gene 

2) major gene 

3) polygene 

4) multiple gene 

6. $nwmz~n~u~u6~i?u"uu'v1~iu~dernii ? 



1) ijnwmzni~nmniw 

2) ijnwsuzni~fiuim 

3) cinwmzwi~Rs~~~~Qau 

4) nnca 

8. wqin33u.u adduuuu additive gene action LguuLuu'ba ? 

1 ) ni~~~crcl~aanr a~Eidi~du7u"adn'u 

2) n i ~ ~ ~ a a n u u a u m  Irirdu~Gailn'' 
3) n i ~ ~ ~ ~ a ~ a o n u a ~ i u d r d u ~ ~ " a ~ n ' u i ~ ~ ~ ~ a ~ a u  

4) ynca 

9. epistasis ~fia~innisurrado Q ~ ~ ~ Q ~ " U U L ~ U I . L U  u'bm ? 

1) non additive gene action 

2) additive gene action 

3) dominance gene action 

1 ) non additive gene action 

2) additive gene action 

3) dominane gene action 

4) ynu'o 

11. iiu~l~l6ijnwm:uo~d~i~5mImudrl~~ liun-ii 

1 ) non additive gene action 

2) additive gene action 
\ 



3) dominance gene action 

4) modifying gene 

1) non additive gene action 

2) additbe gene action 

3) modifying gene 

4) xenia 

13. n~s~m~aiumuisn~unisdr"u  G ~ ~ a ~ G 6 ~ 1 I & i n a z I s  ? ' 

1) n i s d ~ n n s l ~ a u l u d d i ~  q 

2) ?ll2Mlfil regression 

3) %ilinfii combining ability 

4) ynu'o 
d 

14. $hfdd genotype ~ ~ u a m s u m u i n m  7 

1) specific adaptation 

2) general adaptation 

3) modifying gene 

4) xenia 
601 w 

15. biadd3:nouhu~wiu genotype &$u~nu~a!m 7 

1 ) specific adaptation 

2) general adaptation 

3) modifying gene 

4) xenia 



I ) heterozygous 

2) homozygous 

3) mutation 

4) yn'ulo 
2. n?iu~dnlnuni~wi~n~~u'bu~niwm~u~i~~fim~inm~~g'bw ? 

I ) natural outcrossing 

2) spontaneous mutation 

3) environment 

4) ; n # d ~  I) unr 2) 
w t w  

3. ni3nk~B onwicf$"11ariunni2~uiuuq~di~0<o'ba ? 

I ) d s t ~ i n s R ' a ~ l d i i n ~ i u  ~ ~ q n d i d n i ~ w " u ~ n ~ 3 u  
2) d~emnr6oiaau"n~iuumndi~ni~w"u~nnu 

3) ~ ' n ~ i n ~ i u u ~ n d i ~ n i ~ d ~ ~ ~ ~ ~ ~ n u  



n~s~~~lw't$~~rrazn7srd#eruudw~n7er~~~n7~~~~lw'u{ 

1. nirw~~W°OI~niaIu~fimriiu~6u4o$alfi q ? 
e 

1 ) & J L Y I ~  Q J W " ~ ~ '  9 crq 5 ~uwuq williams 

2) uw~i~hf iuq  

3) ai~lwn6iJaiqrlir 

4) fl1~6iJJldl 

2. $olfin5~n'un~iu~ui UY~J~ ISU~~U(N 'M$UI~~&L~~  uq6u 

1 ) intraspecific hybridization 

2) interspecific hybridization 

3) intergeneric hybridization 

4) q n q n h  
3. $o'almdo~d~ani~a~u$iu"dfim ? 

1 ) Brassica oleraceae , B. campestris 

2) U R J ~ ' ~ ~ L ? L ~ U ?  

3) $i~Ku~ry'luanu I 

4) ~ L ? L Y I B Q J ~ ~ ~ L ? ~ W J  
a d  

4. n i r ~ w i e t ~ u ~ ~ u a ~ m ~ c l e ~ ~ n i l ~ i ~ ~ i ~ ~ n ~ u ~ ~ u l r s " n i ~ ~ ~ u w " u f ~ ~ ~ ~ ~ ~ 1 m  9 

wrd 2 
d5~Wllfl31~h b%!619l~d21~ ? 

1) intraspecific hybridization 

2) interspecific hybridization 

3) intergeneric hybridization 

4) ~ n y n . J o  



1 ) intraspecific hybridization 

2) interspecific hybridization 

3) intergeneric hybridization 

4) ~nynu'o 

6. nisw au$uht#iidu'i~\su'n'uu'i~m"nb~unisw q auuuu'lm ? 

1 ) intraspecific hybridization 

2) interspecific hybridization 

3) intergeneric hybridization , 

4) onnnu'a 91 q 

9. nls~oubnasbw~~6odv~~1'lud~db~ni'lm? 

I) ~ d o ~ o n \ ~ u i u  ' 

2) rijomongu 

3) rdaIn8dijauii 

4) ~doftmusdou q 
Add a4 a 

10. o~cliiiRhunqia~rIluw'uf~~n' iiiclindnircr~usrcl-i15 ianurlulnd AA nuwg 
Add nuotulnduuu aa 'lufunn q 91 F2 G&~d~u~rii'lm ? 






