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1 - Drought Response Index

2 - Stress Tolerance Index

3 - Geometric Mean Productivity
4 - Mean Productivity

5 - Stress Susceptibility Index

6 - Tolerance Index

SN (a8 s 0)93 b awalie )3 ogee iS5 5 (23 5l
(4) bosST it 5 ol (S8 G5 4y S & 05 5
35 oo (i ulpd )3 logh 3 )Sdas (lial § 0, Soe ()0 L
P9 (oo gl (o) 4B 0)9> JEaLS Cge (SuiS 5 &S
whls sy s byl s cood 1y 0, Slas (i &5 (L6
939) hLSan 5 jlagS udg gy )d Al g BMe dla oy
0L U 5y o oy oy (Stnods S 45 2izbly 3 (Y
Ladl )l 3925 ()Ll chlizeo oo o Lug) 08 0 )5 riwogzd
S)ls joy Jobo g3 1) JUb jriwgid o 5YL &S o)l S sl >
A5 olBy) ety wimlgs Lo S Loyl o |, ails 3 Shae o5Vl
oYL oy Ol 3gseS Ll o 55 ALl o 43S A5, (gl
23l 48 2BS ot gl S 5 )l ) Sriusgtd (as L
o by o YUl &8 g sl Lol o i byl
9 )8 Al (g (asld o YL Aol ) 9 S
o o ile g Lo pB)l Jodll (S 20y L (10) () Sen
e Olgsiie (SePg i Clivo jl & A8 s (Suid i
S ageins Ly pglie sl gy JUg ly Gl Olgs
S, 4 izl (Ve 58) ohlSad g yLoosS 229—as o3lisul
alsny Slac g olS )3 pls ol b S Of lgizme o (Stan
L ablio ol Lgl ol )l 392 5 (St 5 LS (a5 Ll
e i) Bos Gl 5 S Ol Jriliy (S L oyl
(V) oysdlly 9 (VAAT) Jgol a8 oo S8 1) S o (slgime
ol Jole auiod g ol adsye g )S) 4 jod o amih ol
L (V) cnlow g (o o3liitl 5015 JoSo sl (129 ol
dlaay «BMLE dluai oS 8 S don Lugl (sl cule Colps o
A5 0y Slas (695 (S patime O3l Al o3lul 5 M j5 &l
s ) Camar 93 (59 (St i S (V0) Gyl 5yl
Jbw az 5 oS a3 oS 5L ol sl (Y (305 VA
325,k Lol Alwg 4y 005 Slaitiy (Mol 20l 1538 )
035 JLs 5 g o (s (1Slee (ol (Slesde Gl
o byl b coog 0y Slee Gulwly oad Glswl sl cadgs
S SlS S 68 plgie Grizmen ol (L1 Ll 5 3,Slas)
A iilgny b auS oligS 1y 2g3 My 090 5018 Wigas (oo kS 3L L
sl o5l ela Lasls oozl ales Glizs| Siis byl )
b ol ang Lo a8 e (VAVF) ool bawgi )l
o=l paS sl oy, Sles g wlsesl gla o li po 35590
5 ol g edlarwl 5y S5 bl Lol gl b s ls
cln oY ol s Gl gl Lasls bls (A) o Kan
o) 0als & gl oS adllas |y (Sts 55 4 g pglie
9 09 oyt odid (pS0lee adld a8 Wiy ol g 43S
bl )b 53 5)Sdes b o5 39 ale a3l LS ()9 00 (Sbe



LI SR AU CH IV JOE S VNP Wi B RO Je SO P [ e PRSI P AT PR

r = o-glgz
’ A [ O'2 X O'2
9; [P
olalsS Oy, s 9) (Sisad I’g s o=l aS
Sadld dulxe gl Bl (o0 (95 olily Ty ()
25 oolatwl £ UY Volee 5l Sis 4 Cuoglie
Y, xY
STI = P_—ZS Y ddles
(Ys)
TOL=Y, -Y,

) doleo

¥ dolro

GMP = (Y, )(Ys ) .

~Yp + Y

MP 0 ddlro

N

Q> % dslro

P

<

SSI =

<

p
il Y St 35 Lalyd 53 3, Shos xSl Vg

b Gy JS > Slae 0l Vs eJloy )bl bl )3 3 Shos
ple cosgs JS 0, Shee ke Yp g (Sid (a5 balyd j
Lol PAF (39, L Lo Jole & 35 .l Jloy ()bl Lasl 3
dslaie id 2 1 Jolo jnd g ()15 oL JureuS S 5 <855
e Sy (ole 5l b 3 pete rge oS b odlatul puSley) 4
Job cho aSil @ g b ogd (oo Jole S iy o) 2
uf.h_w)l_J)s) .)l..\_:u)_.uu.nﬁ.) )]u_labpuf)} aily u..\m);o)s.)
oSe dwle LSl pae g (Hline 33 s o) (Siwses
Al odlawl b Jole 4y 4 jo0 o ke cpl LIS o s slo
9 69> O g e slalcsgiipmle £95 (med yslaie 4
O3 e 09,5 L dumlia g 4 (sl Al 435 Ll (Sud5
DS 9 oS Gt Bl 93 3 UPGMA ples (5:50Le L

ORS Oy bl o L gy ey 48 b

oamd L 48 55 3555 (o) (ime Hlws AU Yl
48 0l (e 0 adlllas 3)90 sla g (B 98 292
235 5148 oolatwl 3yg0 (S &y Cuoglio gim Oldllas 40 Wilgy o
0355 )1 me Gl 3l Sz sl b Sob o Gglds peud )

993 Jgmame (5)lel) G5 gy Laalyd 93 o g JSGF L dalas
Jits S 5 (39) WV )bl y93) St A5 5 (59, ¥ o)l
CtS 0B S )8 dlie 3,90 gyl Slis bl 5 (S8, ;)
acyio 0 g WAYAYM <ly; Sl o Gialel ol (sls cuiess
O ygmar (ly5 B (b @lie 5 (65)sliS udy (hngl
VIO () Jobo b ¥ oS &8 pn 085 plonil g
D bylss (g, clb aig Al 5 el B¢ bk alols sy
Sl s 45 By by g bS48 jew e g el
Vealol Lo asg aogdhe o515 1 ekl Joa> 5 iy,
5 bl pl o)) slo Cudlio bl S bglas (g9, el
phie jokr ()9lodeS@d) 9 (> (ng) 52 sl ile L ojyle
CtlS 5] L 55 e Dagis 25,5 ol 00 s Aoy bl
Bl ylad 5 8397035 by (B (odng) 28y b S &5 Sloj
019 bl U 9lel (SUSi0 agr 0ud By (15 51 0 b i
sl S okl gla (gl cuslal 5l cowd bl dolsl w5,
olej e 5 33 polis ol (SS9 Clivo bsas)oliv
doly yo il by y ds o 3.8 )5 Cjso b Cuig ol culldy
Ll 5 il g L ails G L) ol sk @iy B tloj]
Gt g b ciby oS jo o SLS s I byl
590 Slaws b odly Wl ollislejl 4 lae pluw (slag puSojlul
9215 ShrgltS oSl Slhge )b ) jgies ol 2 (oy
51 836 &ylke IPGRI (S35 gl cliging (gl Janll gz

3 39y s ¢ Jols” (Saasy L el 5l 5, oluss sy el
1 0993 U ¢ malS 5 cudls’ ) 5o, ol ¢ m> BME b cuils
o GMe 5 g 0 BMe Dlus (( S5elgum d)Slos caily oy
(sdlaidl 5, Slos (8L (500 M b M > wbs Sl
0o = i Job by (asls @il Mo g sy by sl
4 cabogye SLedbl (gpgl pan 1 (pr Cuslses) b g )4,
aallan 3)90 lo (i) o Olio )3 E98 2929 oy yobate
Sy 3 oslow uiloly dnjos Glice S5 S ) =
3 I8 cd s plodl allie jslay (25 (g 5 A5 slalaa
o by 4 Gl b 3y9e Sldyd uilly e plos
3550 Sl b oold Guslie s jl ookl L p3Y 5l5e 5 5 03,5
MSTAT-C 5 SAS JJ18l o5 L ay526 oSl 5 0 03,0, o
PLS LSy 2y & Slio (sl illysS ajos .c8)5 plod
Slys iy 4 glunl e d 50 (sl g Loy oud pB
1321 2)gl 31 oy A Lol il Lagl (g5 (Sitaan
Vadsle 325k 5l (ig) (Kren palie il lgss 5 i)y
1035 duwle



VAR 5 = 010,5 (F o)lols A ala (ol l (1)) lesdidg s 4y i o

a3, Shos 4 byyye (S5 (15 ) (3L Gl (25568 g5
3 om0l el oyl 45 395 o bliul 43901 45 (BV/VA)
5 (FYIVA) Sglgm 0, Sdos (FA/0Y) B ()9 a5 ials
OHKen 5 Songe aSol & o5 b .ol (FY/AQ) &gy 50 &by sl
Sl L duslie p> dbg ;0 M sl Cas &S 155,8 oLs (V)
o 0dliiie 3)l0 T A Cand (65t Cumoluas BME 50 &l
Slawy ly s oy a8 i a Wil 0 3ol cdlas (pl &S 20,8
(VF/+0) GMe ;5 ails slaws Slyuss Juoyd g (YO/VYF) g o O
RV

Yo o Olae o odlu (Siuwed 10 o  (Sasod
@l )5 dabre (S Geio lalpd o i Lugl S5
s 5 Cuto sla Suor gl il 5 Sloe a8 ol )l alols
3pShos o = +[AVV) L ()j5 g2 Slio L s)bine
BN slass o+/8) asgy > 4l sl (1 = +/AV0) S5glam
(F = +IY0F) GME o ys o = /F¥Y) aSsgy glisy) (r = +/AFY)
5 (+/YYF) (25 L5 g, olaay o +/VAY) O£ j5 ash sla
039 9 (+1VA) 4y A 8)93 Jobo b ()l (dne (sl (Stiaren
b (+1YAY) &l so

o s blod 5l g aslosgs jlb xe BMS] S8 wigy o M Sl
2l Blod 5l g 3o)n 0 b xe pdaw o BMe > wily 9 M
S5 s e BB Moy V e p Gl
s (998 g9 polie 1lho (g £ Ol (o)
G 9 (Jley) GBS g bl 93 55 (o) 2y90 lio &S
alasMe Y Jgun ;0 aS a5oSlen Lol 0id dlre (Sis
o e 53 (Cho ol Ciis 03jl90) Claw ST 04 o
Ol A I (g baome 4 il (650L ) (igid 95 (L)
5 3)b cllas Gla o Gls doyd (awoyp il Jols o b ls
Sy Vlazs! il ol (25 Lauseo )3 (ipid £985 2Sul >
2l oo (SedS Sl ) b g gy e il
SLize 4 (593 895 iuli8l ((Su) g5 (dle Sl 90
» Sline ol pdy iy (il a3 9 aee g5 il
HU A5 ol Cbl 598 o el &5 A5l o i byl s
9 5ol (F) e oY) (ol Al s o 390 55 (5558
G835 sy Sles 55y |y L U Cpyide 5 (YY) IS
5. law 0)Slos (glinl po 205 b JS g 5meY 0,8
Ol Gpiored 5yl 15 Sl s |y (alS oy i ae jo &l Slas
= Pomcme s> op i Ok A ojlal LI kylyd )0 a5 Ws S

O 9 9 A byl pab oS i gl 05, e ) Slha (9t 45l 9 Olpedl 0,3 Ol (ke - Jgaa

(1) Choo (ighd £95 cu o

Olpdi Moyd G (ke ”md’ét’" .
RYSR . , 09 bl el Cduo
) S Wi byl oo oA byl 5

YV/-ava VAIOYYA Ve [55Y YA/ -4 AV/E oS ¢l
SIVOF Y SlavVYas —AROYD YA/ Bl Sy b g, ol

a/s.y BIAMSAA —5/¥VOY £/¥4 oSIVY B g sl
SIVVIOF YHOAY VS —Y/svY] F/YA ALY 25 b g, ol
AEEYAY V- TEVR A SEIVY Yias s pady 0ye Jsbo
YL IPYYY YEIVADA FE/YVS YE/VE /0 Sojolam 0, Skes
Y/SAA YA/OSVAD YoI¥ WIvE YVIYA Gy > BN Sl
Ya/FAV) PY/SEOVY /01 \O/¥Y Y. /5¥ ESERREN
VOIASTS VVAFESY \F/0 Yy \ias GME 5 il sluws
Vo [ANE AFOAVE \EIVEY YIAR /ey SRR
Vo [SEEY S/AVY-AY —Y/vayy JAY -IvY G o s
YY/A-S¥ YNAYY.Y OVYAY Ve IAY YY/Y als 3 ,Slas
YOISAAY TY/OFOAY FY/AD) YYA/NS fa0/¥ Ggy > &l Slas
Y/ £Y5 VOIVAYSY VWASY Va/vs YY/A¥ Al Ver s
\EIYADS VY- YFA \EIFY fO/YY \SIO¥ cuily asls
YIVIVYA y/ayaayy —¥/EY N VV/¥A /A i Jsb
ABVYAN BIAFYVYY YIVAAR 5153 £Ivs JRApgeRes
A-¥-vY SIA¥ Y F/VFVA £/5Y F/AY s Calies




o

TSR PO JOES JNVESPIVN PIT R ) P PP [ PRSI PR AU PO ISR

Eonzme b Jole @y ayiod Jao 0gd (0 odaliie ¥ Jodn 0 oS
oy |y La ol S @lpuss 5IZAY 5 G oS cul Jole dw
Iy deole 0 30,8 clog) 15 (VWAY) ol o (VWAD) o> 0S5 o
255 o ol ) IS E95 I AVAIY 5 VFID i 4 &5 058 ol
A2 o by |y b psiio Olyss o D90 &S ol Jole
S 3Slac a5 i & bgpye I dele s 0555
gy ash alis s 5 Slas @ig o AME Dluss (BME (50
oanli cio ol (Y Jgi) 2l oo JolS (Sauwy U jgy ol
L cwl ad 5 )15 Jole cpl o —+/5 W18 Lole jL L 50 cudls
b deels ol ol (oo st Ji> Jole ol 3 & Slio & 425
M@bj.wfd)l;\ﬁ\j[j@hﬁ)ﬁow 5 0,Slos Jole
ol bzl a0) lis pl a5 e o s 55 Slas edlw
Sl (g )b pxe g Cute slo Siuer 3, Slos o K05

BMe Job ooy Hlis o Sloe b Lbie  Siwod &5 o i
)I.)wi:.o ))SJ@.C L ol )JL.») M .L»Luc (r = —'/\COQ)
Cillas liivee plw gl b (ool s U ol opl .Cusl 0340
L1y asly 5y Slas (sla Siusod o3y (VYY) (el Mo 3l
s BN e S oliw cags ;o asly oliws e slis « M 58
S Ly S 55 el 03,5 S Koo 3Slac
O3 e L sl cibbiis yjg dls 4o il dlaw b ool 5 Slas
> et Sl 03,87 (5155 1) (AMe > ild slaay g BV
Sl e yja L1y aihy o) Sl Sianor oy b (VWAD)
ol 03,8 (0)l55 (Soielan 3 Slos g BME > aily sluai ( BV
059 dud yd «Olas gl Siuwed ST 39 45 dxe [, 50 B )b
O 1y Wloads b Siuen opl ool el a5 S i (slo) Jole
LSy e

3sSlan Lo ) 5 g baalpd 3 B Jole @y 525

O g Tl g Cod s Lygd o8, Yo )3 S yliie (g Jole (il lg (gloo )3 9 2539 pdlie - Jgua

dole ojg e uiblge,d e 2
ob)ly
) v/aR¥ ¥a/a5 /a5
v /vy YO/ va/-y
¥ VAsA 48 AV/YA
¥ -/avq BIAY AAIYD
5 Jo-55 ¥/ A/

(Jboys (s)lel) 85 (9 byl o SO s Lag) (o8, Yo (6l Jolo & 4305 3 Jole (gl pudlie - Jguo

STl gl 1 pogw Jole P93 Jole Jyl Jole o

NINratd A ZY <[+¥Y0N < TAAYAN olS glas)l
-Ivavas AIYOWY —< VYYD <IAES5N JolS Sy b gy sl
+[YAYYE VY5 —+/+AY¥A < [OYOFY HBME U g, dlaws
-[SYYEA 5 A —/-YVEED JEAAYS ESTALEIINTR
“1AYAAY o[+AVY JAYEAS <[AYSAA So5edon 3,Slas
<[ayVHa RAY2NT —-/¥yayy <[ATIYA gy > AMe dluss
<[VAY RS i JVFVYY [Af5YE ESYERRE
NAARRR —IV\FY DARRLARN <IYEYY A Job
-[0SAVA —\0-Y <ISYAAY I¥VAY EYEE
<[AOYY D o[-a8-¥ Y ¥EY <[AAYOY &b o Slos
< [NSEY <IYYovY —-/YEYY <JAVEYA - By &b dlaws
AN F R </YRa¥A <JAAYD —\SYEA &l 2o 5
JFYASA —/yesay JYYEYE oY ey jasls
< [AOYOY —+/YAASN <[¥0AYY <OYY A Jsb
- [VEYAD —+/YAYYA <JAY VY +/+224) JRUpgv-ges
J[FeYY A AR <[FYYYY —+[YAYYY ) Cels




VAR 5 = 010,5 (F o)lols A ala (ol l (1)) lesdidg s 4y i oy

AL slas s 3 Sas «BME 59 0lS > wib i Clas (44,
Ol 38 Slis odl (Ster @ls A3l o Sofglen 3 Ses
L bz g ciite gl Suwod )b clas pl a5 s2d 0
Slao g3, Sles Jole 1y Jole oyl wuilys oo 1V a3l 0 5005
Oy Cuepl (e Jole (pl @Bly 53 oriS 6yl 5 Shee L lai e
o0 Y paw Jole a5l o gl 3 Slos dgu0y 50 dME dluss 5
= Sz g Cate lole )l s g A (oo 425 1) bajiite i
9 0LS gyl ( (2B T g oluss ¢ 25U g sluss wlie (g9,
= Sy e dele )b gl 55 g bl o BMe jd &ild slaw
Joele |y Jsle ol eailes oo 13 il o iy p a3 LS (s
S (SIS Sjlghyze 5 S
bal ) 53 G a5 9 o5 @ 0 (a5 ) @30 i
e LS GgwesS) 4l Jols bt 4o () (45 g
Slino o g dluly pusite Gl &l 3 See (535 Jlas 3 Ly pl8
4S8 GSles 33,5 o odaline £ ot )0 Jdtwe (sl pusio lgin
ML 59 ol 00 Jao 3)lg &S dbuo (ol 20 0 dlasMo
oy ly oy Slee Ol ow ao) AF 5l i oled 4 oS cuwl
ol adlsl Jue 4 cudlbyy et ld Ciio (gim dlsyo (0 05
Oly s o) 8 5l iy B 59 L olyer o (pl &S Cl
5y oo 3ySlat o Eleg 3 S o gz ]y > Slec
Juo)d AN 5l s diby b (5o 0l 3)lg Cuto dus g Cawl 0l Ao
s pls b dbols mls S (oo 425 1) 0 Slee Sl
S 38lg Mol Clasdole  Siwsan

Sg-e > LM 3hasi g (g Cozmnl JS0Ly ol ol &g 5
S Sl Ao d YOl i &S pod Jole .anl ool 5 Slas
Slie 9y Gole calyd (23855 sl 935 (oo Jolis 1) Laosls
1 ol BMe 1550 5,0 Cubus Gl oy &b do 59 pulis
hpes dole cole ol o 485 )18 wlio cunlo (i35 jlai 3 L
Sop Vil Gl py Joole oS (oo (9IS )1 Cliogas
L 5oy s g (Slbo Jolis 9 398 (oo Jolid 1) s pusite Ol s
U 30 Job cto andl ccanl (20 51 59, dluss 5 20 BN
ol o 1 el 005 jlls Jole ol )3 (—+/VARS) Lo lole
el el (Byre (jedsid Cliogad plgie cod ) Jele
1y God ols amuearils i) pl5l (5, o5 (gl asllins ;5 (VYY)
Gl 038 2l ySeia!
dw ggactay do Joleaga o Jue (SiS A5 lalpd
2525 ol M 1 )5 0g e 010l 4y dg L Sl
alasMo a8 aang |y o odly JS il I AASIY e laos &S
Slivo g9, Y (ol )b s Jgl 556 a5 (F Jgi2) 595 (o
AL Jobo g SN (20 )dy Cueled s (20 il o (g
Rl hy o bsnye Jole |y Jole ol sl oo W 8L o0
mdgi |y L pusite Ol 5l duo 3 YAIA Jole oyl L ouiS (6,l35060
(Simod ulyd g ple doy dsalye Ly (B Joia) domd e
Sasine g Cute (Sl Stner b Cdo gy (] & wabie
YVIE pgd Jsle a8 o i 1) 5od ol a8 i K005 L
=YL el b gyl 5 35S o i 1y it @l 5l 0o

S IS Iyl ST i lagd 68, Ve s Jole g 3 ole byl ol -€ Jgoa

Sl glie  pgw y95 P93 4S8 Jyl ,95'8 oo

-[3AN AR ANLEE -[AFVY 4l o g
-1y —-[-a5¥¥ o[+ -SVY -[30-¥3 JROpgEYeS
vy —-[-YaA —-[-Y¥YA - IAVYAA RO
- /70 -[-ayay —ef-e5eY -JA-YYO G oye
<IVEA DALY\ ay DAY JVEEYY M Jsb

) AMARY - [AYYAA AT RS olS 5> s
-[aa¥ -[-avyY - [MYA -[£0Y ) VIR
-[2as -[-axs- - IAFS 0D -[£ASYO s 3)Slas
AN EALR AN —-/\ASA M slass
-IAY -[o¥- 0V ARAN -[¥F03% S5l 3)Slas
-[AY¥ - 1206V -[-y-a¥ SRR DM b 59, sl
-Iha -[AYYY o[-0V IR iras 2 g, ol
-Ivod RAARAS -I¥VYOR -[Y0AA oS ¢lis)|
N/ar) AR TAravst —-osVE B > &b sluws
-[5A —-[FASYA ARtias AV cutlyy yasls

Wilodds 48,8 Jlas 13 )b pme /5 ) 555 dele colps 435 opl o



YOY (ol Gl o oo ain slrgd (sl i 953 0 Ko gl32l 9 8 Sloe STy (2L

Swid (idT ag] g S5 s Wag) igif Yo )3 S ylidie (g Jole (il lg (sbuo )3 9 2529 w3lie —0 Jou

Jole 0329 ylade ol yly o3 oS il g 2o 3
) b/a5a] ¥a/vaa ¥a/vaa
Y LAY AR SYIY -5
¥ Y/AD+Y Va/e - ASIY-Y
¥ -Iv¥aY £/a5a A/\s
s -JEYES Y/AYA QF/- -V
5 -IYYES Y/\S¥ as/\Vy
v SIYYEY VIFas av/ssy
A YA “IA-0 AAEVY
3 YA -I5AD a3/ 10y
Ve -[-avy <IVEA aa/a-5
1\ o[o¥YY -IYfa aa/Vo¥
VY -[+\a¥ -1\Ya QA/AAY:
7 NRWY RS 3/4ab
% o[+-08 WRAT aafaay
Vo ofeo\Y o[+ =YAYY Veofoo

(Jlo ) A5 o9 Byl pod 53 s Luag) i Y8 2 25 & 5 Game 55 42355 6 =1 Jgae
Student of Estimate  adj. R? F MS SS df
+[+¥AVY SA¥Y Vasy/ et Y/aFF F/0FF Vo geeesS)
SVERS A A TNV L ' SRR RV SR #0S Jol o8
FIAY A Js
/YA SASE VOAFYALTT Y/YYY FIEEY Y geeeS)
SeVFOY Y Ny ks el
F/IMY A Js
o/-YosY J[ARE VYAV/VAT V/OA FIVEY Y eesS)
ofevsBOR o[VEFD WV S pgw S
FIAY A Js

S

- -, N ns
d)‘bu“—“’f’-“‘j-x‘o)gaj\JL"*‘)‘@@“)J)]JL;*—“’W)JAJ, 5*‘5

(oS 5 e 3 005 3yl Sileo g 5 Shos (gl (Suned -V gaa
&> 3 Slos Soigdam 2,85hes  Cudld el AU 439

) —'/V&; CA&;‘J){ ua.>l.w
\ —/\YA <[2aA Sojolgm 5,Slos
) RARK —--/vaa -[aay &b o Slos
S ey d olS 50wl dlus g b do yjg il y sl Oly s plac] Cand Jdo & 0id 3)ly Glaw 4SSl 4 a8 b
Oly a8 Sy U jgy ol Cato W0 e 3)lg (6,500 1 sl Siuwwed gy e 4350 1 WS o dngi 1) 0 Slas
5 )l Joo sl My 390 003 Jue (Y Joi2) €85 ©jg0 5,8 5 (1595

bl s 45 Gl dmyjond g @5 & 05 (ygmw )5y @500 gl



VAR 5 = 010,5 (F o)lols A ala (ol l (1)) lesdidg s 4y i vor

I A5 bl SO s Lag) 08, o )3 o 1 o Ggaw ) 4o @l A g

t adji. R? 5wkl slas e 402y lho
Sy ) Je
FIVar A5 Jof AN SO o
ofve [AA ofeee e e NNYY Cubldy sl
\¥/sY - [AAD oo ATV als 1o 53
\WIESY 1Ry J-0¥ 5% oS 5 als sl

i Lagd o8, o 55 (Jlo ) 5 (399 9 (o2 8T Tl ypad )3 B ad L 9 5 )Shos (s (Niwod 5 - Joso

Yp Ys Tol SSI MP STI GMP
\ Nt < JASRF* < [OOA** < [AFYEE N Nl o [AYA** Yp
\ —f¥o ™ —[E\* < JyyEEE ANV [ASY** Ys
\ SIASNFE < [FOVF* EANF <JEYY** Tol
) yvy deyA ™ ANy ™ SSI
\ A R - [Ays** MP
) NAVY el STI
\ GMP

S Grelpis 9 Mo B oV Jleis] paw (0 )b e iy

s Un a3l ol 4l ay v Ly« SSI g Tol s S0
OB Ggia bl 53 0, Slae )l (ne Jlin 5 e (Stsen
1 Conwl (o i bslyd j0 0 Sas b ol Situseds o i
(sl M b adls cpl 3Se 8 plie ()b & Qae sy
o=l ool oLl wes aid s Jooiie slb cadgil loins
2 @Yl Sles &5 05 0 pbg) (0 S el gasls
el 8l G5 g Lo )3 Lol o Sl g il (15 baome
e g o diogs adld 93 ol wlsly olsal 13
hls (i g 9 i bl 33 Sles aS 558 oo dlas Mo

3 o3l Ly (T pgliie abww Lug) (Sadghy (ot
Tol Ys Y slagasls yolie s Suisd 4 Cuoglio gla s Ll
deios Lpg) sighs Y 512455 35 5 GMP 4 STI MP SS
Yo badia g €8y 8 e 90 pasls ol polis ol
SO ST bl bewishy grpe 1 (Guigs Te 5l 24 F)as
Lol 3 48 48 o dlaiiiy (Y0) ,aplis) 505 sl b jasls
oo o sl GMP (VL ol bl 1) s Gugi ol
O 3 o bl cod s Slas ol Sl bl Jpas jolate 4,
Y alio oy shls a5 1y el s Ll glo s
O & polie slacuigif 4 bgrpe Ve Jodo oniS O] At
MP . SSI .Tol Y5 Yp (Lo sl jl oslitl b 4 15L o
Sl osds Ll GMP 4 STI

ns &%

@l B (g (Sgp)S) Jho 4 0ad )y Slas (g
Wlad o dngi |y 2 Slos Glpss o yd> AF 51 i

Qo> Al oy 598 Catuo e D9 oo Alan Mo oS G5Slen
oyt G ple du dnlio b g A8 o an g |) 5 Slas lyuss
S g Coto (Saen (5Ll 398 Clio o8 pul0)> (Ko
WA 40 Sles b (doyd 1 ) Iy ixe

Ol 0 ipglie (Sl gl LT g (iS4 Caoglile (o 2
09 9 (YS) LS oy oee 3 Lo cuigd 0ySloe pdld b guiss
A0S duwlxe (SUS &4 Cuoglie calisee sl (adlis (YD) i
Joda 50 ol duwbre gl a3l 9 0)Sles (y (Siused gl
ROMPSWEY

2l G5 (lp GRS Jlme ()5 calia (V) 003 )l 3o
SLese g Collas pllas lase 93 50 )3 &5 1) (ol sl Slon
it a0 an d g b inled S8 L 09,5 b o)l
3o cov 3,Slee b YL Staseds () a5 siiwn ol b jasls
A eg)S sbousyy a9 2l A5 o 9 G5 balpd 9
alanMe (Siuod ywylo dy denlyo b clidd ol ng)S plo
Spe o=l G MPyGMP L STI sla el aS 548 0
9 2 by 0,Sles blaadls ol lpj (A Jgie) 2l e
sl ash b yesls cpl 5l oYU e &S slacuwie) oplplo
slopadls b dlasly )3 gl oo 4B ld Wi} cpyieglie lyin



AgAl)

TSR PO JOES JNVESPIVN PIT R ) P PP [ PRSI PR AU PO ISR

SLol Jgl koo 3 &5 (g3 b (e 5l old 2 pemled
Iy diiwd oYL sl YS gl as' ¥ o VY o slacuie; ilodds
S (oo L pglie slacses) lgin

byl o i by (S g ) adgh s
VS5 53 45 45sSilon JUPGIMA (s, s (JLoyi) s g
o=l A8 B s 20e dw ol b S Slas 398 e ot lidie
Jol 095 ) 3208 a0l e it b5 o Ay s
PAY S YY A0 F AF &V I A Y A ojbocd slacsss
po— 0955 3 9 YA 98 D Fe R o)lad (slo g pgd 09,5
A A0 4 g 1AL WS A VIR RERTAY W 7R N A N I P )
le gy oS Conl pl aa g b asS l a3 5,15 Y. 4 7Y
odd Bl pglio (gla (i plyie 4 &Y VY o)led pslie
Aol asg L] .uslas s s calisee sl S jo Wl
2 L (B cpadly st s oo Ll 5l o 31 Lol a5 (S5
(Y JS5) 2905 o] (Mol (sl asliys

Bl )b ot i g b gl (6] adgd 4520 s
ol ¥ JSCd )0 45 aisSlen (UPGMA (yigy o (Swid (pidd
s ol 48 Wud e 23 dw ply Lo S ol 058 0
OS5 45 Jgl0g) )3 h3)5 b pasits @b 455 dlewy,
YO XY XEF DR o)losd 6lb Cadgi] 395 oo g 08,5
0935 D g WV g W AAND N+ AV FY & A5 AF ¥y Y
5555 1550 o ¥ AV A XF A& FA N o)l sla odos} pod
wliie o brighys A aB)S 13T 5 TV o)l slo ] pg
) Bl el 3 Y VY polie e ABg5 LS s
(Y Js) sl s s )3

a3 31 03Ul b (Suid (AT 4 oglae b i 5 o
Lo ) piite a5l Gl Lally) pudlya e’ (5900 1M b
i olas oalizl 3k st SBIS syl 1l oS el
Lo (5 g dehos Lngl o8, Y4 o] (ol cdnd, oS ilo pslato
ol sla adlge a5 1) Gl 05 dplrs sl asls
ol 05 A ME NN ol 50 4555 (ol guls Leade0

Cilises s s W bl o OB gl culgis —V e Jgda

oo LSl s g

ASP R A A 7SN A AN
AR A AP R TP A A A
VY& Y NG NY
WV V)Y N0 NY
Y& FANY ¥
YA Y &+ FYONY -
YAY &y ) &

Yo bl e
Y bl e
TOL ol ol
SSI bl sl
MP ol sl
GMP b, s
STI olusly s

ded oo 2cwss ol el TOl Lasls uloly bl

S0t 0l S O g baeee 53 (L83 Sos o
A5 5 W oylels slacuig) Mo (V7  YF) 15)b il (MP)
O e bl wsled s Gl sl ol wlwly
(455 ool 8 YA 9 Ve 45 )5 iy &) )18 VL sla ke
et an) St Ggllao 3 ()9 00 xSle B ] izmen
2 SGINEL by uigis 93 ool (35555 (00 L8 YA 5 YA a5,
1y ellits sl Slas (Jloy) (55 gt g 2 G5 L baalpd
as Tol s s 1 s o Slasl (aslis opl lawgs ciles S
ill 05 s cuwig] QL caa (lie (a3 ls Sly5 (o 2l
Db s (WS (oo W95 Joid BB 3 ySles Lame 53 2 3 &)
S5 oo b iy sl csly o SSI asli sl Ll
V) sl gl ol o Jouily (Jg Mt (A5 &) Jooxio S
90 ) 3 dS slacuis asis 4 B 5o jasls ol 1 (YO
dog adls opl il eolail g asb e )l oYL 0 Sles byl
MP YD oLl L5l 355 oo alisMo a5 igSilen 30 o
o s el plas 5 5 ALl aslis s GMP 4 SSI
3L pglis clacaigh olsm T o YA YA XY ¥+ oY o)l
|y Lo bl L) 3 48 168 e Slgiy (V0) ,aplil lons
Jo—a> jplate & g 9 @an3 sl GMP (Y po3lie (ol
Slecss) o il (il bl b g s Slae ol I ol
L) S VS ppolie ity (el 45 1, ool o Ll

e gl o5, T'e 3 (St &) Camils 5l s L (gl ool o adlge & 22305 U5 =YY Sy

0529 ylo o2 Juo > slade Juo > 8329 slade adlgo
£AI00 FA0 F/vas Js
ANYY ARVANS YINY pgd
aa/YA 4 o[- VFY pow
aa/aq <V A ol
Voo RS R ooy
Voo JUETN




AR 15— 310,5 oY ojled oA oo eyl (€15 Sleiidgfy gyt TOF

Rescaled Distance (luster Combineid

T o

iu
.:r“
4

SJ R
Ll L Jll||! ILI._I.__J_a_II_1_.|_L_I

B Bk e
LTI R T

(o) 5 (399 dagl pud o5 s Lusg) 08, Yo SawMIS” 4 325 =) S5

Fescalsd Disance Clerter Sombane

¥ H 15 0 LE

W e

]

e

i [ | ] | (] |. L_i
|
I

= -

o

- -
||

L

|
|
|

B e e R WD e

w —

(Sl G5 s €5 s ) @BV ¥ 43325 -V IS



YOV (ol s bl oo ain slurgd (sl i 53 0 Ko gl32l 9 8 ySlose STy (2L

> oglas 3l yido adge cpl )iz ya g el (o GAS 4 oo
hpgd s Jol sla adlye ilyiue 0y slojlsp & d2gi b
iad LS pj balg) g b el (polal

|y ailse ol i 3,5 YP STIGMP Ys MP L (g5 ine

Jsl adlge =+ /YD YD ++/YY¥ YS ++/¥1 TOL ++/1¥0 SSI ++/¥05 MP +-/£¥¥ STI +-/¥¥\ GMP
ps> ailge =+/Y+) YP =+ /FAY YS ++/F4A TOL ++/$Y SSI —+/-Y MP —+/¥+& STI —-/\VY GMP

S8 adlale opl 3 &S oo (sl g b CuSgi) g Ml e Haide
48 35d o patuiio ¥ S ) dagi b Nsd o (Byme XpS o
6o g 9 b pasls sy MP GMP STI sla asls

g (oo Cgute b i (ppteglie j5 T 5 V)

adaly ddang U plogl dilise gla jasls 4 a5 3l
Jol adlse YL 3l oy 350 sl a3 Ld 5 Laadlge
e (Ui 4 Cslu) pgd alge yioS plde g (LIS 4 Cenglia)
M b (0mly goul) G pilag 4ol 1 siily ooyl

SSI

e bogd o8y ¥o 50 b Cuigij g b (ad Ll (w5 mtd (610 M (S (Sl )5 o 5 T JSS



VAR 5 = 010,5 (F o)lols A ala (ol l (1)) lesdidg s 4y i YOA

&l

0 ysiio > gyl slo g, 3l odlisal b g8 (5558 ouSily 5 SOl Lug) o3, VS ldlin 5 S35 £55 Loy MYVY L (el —)

5 oIS S (£5yltS 0uStils el sl S sl Lk

ol )8 4ol b ¢ x> g 5o y8 i Logd (cla Cuigss pd aild 3,Slae b gl dlaly 5 &S g oS Slao oLyl IYAY S olan =Y

@S sy oMl oljT olStils )

il gla (hg) L jo8 Ly (o)) e Slao (S b ail 3)Sles Laily) (w2 AVAD (603 iz 9 Sloge g LS yp of > Y

aio 1(F) W e b mlio 5 65)5LiS pole dbs dgazme (5)lul balyd )5 (sl

ol sl cuwl_u.u.j L’é9_9 W ul.sl.» c.\.&w .)970 ))ﬂoj‘— l; LV] M 9 L5°§ Slow u”""?") 9 u.u.’}d &9‘) =3 RAR7A -z cb.)l)' Faow -0

&S oy oMl o]

s b e 5 oo 3 2,5las bl (Sion il 5 Log) (o5 Slio (55555 (g Bhysss (st VE g (Slaye

H
Ay

21-

22-
23-

24

25-
26-
27-

F¥e o el (2R slas & dtuly dlon puis duwgs ) ¢ ol ) 53 Slges NYVYD Ly ¢ b gz —Y
Abebe, A., M.A. Brick and Kirkby. 1998. Comparision of selection indices to indentity productive dry bean lines
under diverse environmental conditions, Field Crops Research, 58(1):15-23.
Acosta, D.K., J. Shibata., Acosta-Gallegos and J. Alberto. 1997.-Yield and its components in bean under drought
conditions, Agricultura-Tecnica— n Mexico, 23(2): 139-150, (CAB Abstract).
Adams, M.W., 1982. Plant architecture and yield breeding, lowa State J, Res. 56(3): 225-254.
Aguaah, G., M.W. Adams and J.D. Kelly. 1992. A factor analysis of plant variables associated with architecture
and seed size in dry bean,. Euphytica, 60: 171-177.
Bennett, J.P., M.W. Adams and C. Burga. 1997. Podyield component variation and inter correlation in (Phaseolus
vulgaris) as affected by planting denseity. Crop Sci., 17: 73-75.

Bramel, P.L., P.N. Hinz., D.E. Green and R.M. Shibles. 1984. Uses of principal factor analysis in the study of three
stem termination types of soybean. Euphytica, 33: 387-400.

Broughton, WJ.G., M. Hernandez., S. Blair., P. Beebe., Gepts and J. Vanderleyden. 2003. Beans(Phaseolus spp)
model food legume, Plant Soil, 252: 55-128

Carvalho — MHC-de, D., Laffray and P. Louget, 1998. Comparision of the physiological responses of Phaseolus
vulgaris and Vigna unguiculata cultivars'when submitted to drought conditions, Environmental and Experimental
Botany, 40(3): 197-207

Fernandez, G.C. 1992. Effective Selection criteria for assessing plant stress tolerance, In Produceeding of an
sympo, Taiwan, 13-16 Aug. 1992, by C.G.Kuo, AVRDC

Fisher, R.A and R. Maurer, 1978. Drought resistance in spring wheat cultivar, I, grain yield responses, Aust. J.
Agric. Res., 29: 897-912

Johnson, R.A and D.W. Wichern; 1982. Applied multivariate statistical analysis, Prentice Hall Internat, Inc., New
York.

Kumar, A., H. Omae.; Y. Egawa., K. Kashiwaba and M. Shono, 2006. Adaptation to heat and drought stresses in
snap bean (Phaseolus vulgaris) during the reproductive stage of development, JARQ 40(3): 213 — 216.

Kumar, A., H. Omae:, Y. Egawa, K. Kashiwaba and M. Shono. 2006. Influence of irrigation level, growth stages
and cultivars on leaf gas exchange characteristics in snap bean (Phaseolus vulgaris) under subtropical environment.
JARQ 41(3): 201-206.

Mouhouche, B., F. Ruget and R. Delecolle. 1998. Effects of water stress applied at different phenological phases on
yield components of dwarf bean. Agronomie, 18(3): 197-207.

Poehlman, j.M. 1983. Breeding Field Crops, AVI, New York.

Ramirez-Vallejo P and J.D. Kelly. 1998. Traits related to drought resistance in common bean. Euphytica, 99: 127-
136.

Rosielle, A.A. and J. Hamblin. 1981. Theoretical aspects of selection for yield in stress and non-stress
environments. Crop Sci., 21: 943-946.

Schneder, K.A., R. Rosales-Serna, F. IbarracePerez, B. CazareseeEnriquez, J. Acostagallegos, P. Rmirez-vallejo, N.
Wassimi and J.D. Kelly. 1997. Improving common bean performance under drought stress, Crop Sci., 37: 43-50
Singh, 0. 1982. Genetic analysis of irradiated and nonirradiated diallal population in chickpea (Cicer arietinum L,),
PhD, Thesis Hau, Nissar, Indian, (abstract).

Walton, P.D. 1971. The use of factor analysis in determining characters for by yield selection in wheat, Euphytica,
20: 416-421.



