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Extended abstract

Introduction

Rice is one of the most important crops in Asian countries, which is cultivated in more than half of the
continent's agricultural lands. Environmental conditions are different and uncontrollable even in
different parts of an area, so the response of rice cultivars to these conditions will be different. Therefore,
it is necessary to perform performance comparison experiments to achieve high quality, quantity,
consistency and stability in different regions. More than 50 percent of human food is supplied from
cereals, and rice is a cereal that has a high crop after wheat, but more than wheat and others in terms of
energy production per hectare Cereals are important. By using the GGE biplot method, by using
multivariate methods, in addition to proper data analysis, the work facilitates the interpretation of the
results. The aim of this study was to evaluate the stability of the lakes by using GGE biplot analysis and
selecting and introducing superior lanes for stability and response under water stress conditions and
flooding.

Materials and methods

In this experiment, the eight lines with the control cultivar of the region and IR29 cultivar during 2014
and 2015 with the desirable qualitative and qualitative characteristics and suitable growth period in a
completely randomized block design with three replications in two regions of Gonbad Kavous and Ali-
Abad were cultivated. Ten plants of 15 cultivated plants were randomly selected and separated from the
soil at a depth of 50 cm. After removing the bushes from the soil using the shovelomics method, the
plants were first immersed in water for seven days. Then the root and part of the air organs were
separated. To record the root characteristics, each root of the plant is separated and the number of roots
is less than 5 cm, the number of roots is 7-6 cm, the number of roots between 20-8 cm, the number of

* Corresponding author: Hossein Sabouri; E-Mail: hos.sabouri@gmail.com

@ © 2023, The Author(s). Published by University of Birjand. This is an open-access article
distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0).




VP il OF alr el pole o e sl i FFA

roots 21-30 cm and the number of roots greater than 30 c¢cm, root volume and root dry weight were
measured. Using the aerial parts, related traits such as panicle number, plant height, stem weight, straw
weight, panicle length, number of filled grains, weight of grains and cluster number were recorded.

Results and discussion

The results of analysis of variance showed that the difference between locations for days to days of traits,
number of roots, total length of roots, root number between 7 to 20 cm, stem weight, panicle weight,
root dry weight, straw weight and seed number Poke was significant, and the difference between years
was significant for number of pancakes, root number was significant. Comparison of mean of studied
sites and years showed that grain yield per hectare had no significant difference, but the mean
comparison of this trait in terms of waterlogging and stress conditions indicated that flooding conditions
had a higher yield than tension. Separation of the interaction of location x planting time x irrigation
conditions with different cultivars by biplot method showed that the cultivar 87.5.103 in all states related
to Aliabad city had the highest yield. In irrigation stress conditions, IR55411, IR70360, 87.5.21, IR66424
and 87.110 lines had lower yields, but in terms of flooding, IR55411, IR70360, 87.5.21, IR66424 and
87.110 lines had the highest yield, respectively. In both cases, all of the cultivars had a higher yield than
IR-29

Conclusion

Separation of the interaction of location x planting time x irrigation conditions with different cultivars
by biplot showed that cultivar 87.5.103 in all states related to Aliabad city has the highest performance.
In general, the cultivar 87.5.103 among all cultivars and the floodplain dome in the first year was the
best environment for all the environments in terms of day.

Keywords: Bi-plot; Deficit Irrigation; Drought stress; Graphic analysis; Seed yield; Stability



‘5-‘5‘) @h: 38 GJ:,J:..«Q.%.&JJ

3 Environmental Stresses in Crop Sciences
o . 1E-T Ol (293 o slods (aidd LS W

http://dx.doi.org/10.22077/escs.2023.4740.2061

i g 31 4/lio

GB 9 T i Wulyh oo @@ g SBRY (v

Ao f&a)élé [W-JRVEY ‘AG;.L‘?) o ‘md.g)’”.@ MPERVE Y fﬁ.g.)S LS jooxo ‘rd}}}'b‘ b0 ‘reél)’).ixf Lo yoomxo & 6 yguo

V‘;v.

sl S olSils s i 5 (655l 00ty oS Sladgs og,5 ol )

sl S olils s i 5 (655l 0uSiils wbLS 3ol § el olKetlos] Luli IS g Sbls 3ol (5,250 Y

g Sy ST o BLS g0g3) Snlind 09,5 gl (55,9lES (6250 Y

0585 55 ploy oS8 533l 02| alid IS Bl syl ¥

sl S ol e ol 5 (655l ouSLilS (5 55liSTams Al coli )5 Bl (goels D

5 Uhjgel «Dlinios lojler ()l il (ol @lie 5 (55)5L8S Sbjgel 9 Dliiz 35 0 (L g 2y pole Dlinios i odegl jboliul £

O 65,0l g

u..a”LT..\.,.:f il ‘G““JD &L;.a 9 &5})5“ oaSisls ‘SQLJ‘ ul.\...l}.? aj)f ‘CA.C\))' ‘_g).'.'so ‘_gjmb A

ol

g

Al wlasin

3,10 o Cudgamo byl pd 4y (o8 (55w Lol w900 sl 41 Sl Caroxr Gl pio 2I0E @ilio I (S
S 50 o Dlaal 1 T i by pd 50 3 5o S9a 9 S5l cgycn 3l ol (wlus OF dganS 4 by
s Jlo (b ;0 TR29 (o8, g dilio walis o8 of yod 1 iy (Y Colid (g (] 30 D9 g0 Cgmxe g5y
o995 S aiilaie 98 55 K5 s 50 (B0bai JolS S oy 73k B 13 g SO Calwl &y goar IFAF 9 IFAY
—azmiy piSTas alo o b ploje® 9 Sk 51 om 35 Fe 3l oll (S i Jlasl (sl aiod ek ol e g
Slaxi g VA-Te A=Y+ SV gy j pheS glaaiy olasi g ooly; olio «Guliz o 5o o abd il 5 b 55
ol i il g @55 gl o (g S0 3luil Ay ) SCLS (59 9 Ay y e « e Sl Yo I oy sboad
3 Shos (paRileo dulie 091 10 Sme 3 ySlas 51y Jlw 9 3kl oy e Jolitio 11 9 (g 5Lel <o poke (o SDLS
Gloj x ol lie 51 SOSET .9 ls (idd Jayl ol 4y Comnd (5 5YL 3 Sos (lime S 5E Lasf s Sl LiS iy
39 3T ol oyl o 55 AVLONoF (a¥ a5 ol Lis eyl hey & cilisee a5yl b (6,LaT Lulpd x cosls
AY0,7) TR70360 ARS541T sl on¥ (o bl oS a5 byl pis 55 0,18 3,5kos o1 5V (15 5 ol 8 Lyl
JRS55411 ooy iy 4 b OByd bulpd 5o isdls pd b oo 5 Slac M1 AV )Y g IR66424
Ll y 3 AV e 0r¥ YU 8 Slas & i .aidgs 3 ;o s WL 6118 AY )Y+ 5 TR66424 AV,0,Y1 TR70360

g oo dmogi dlino Fblio 1 Sl gl ¥ o3l (ol yé 43 AVBN Y Y g Sl

sl sleojls
oM b
sk

4o 8 ,Slos
okl
S35 o)

el &b
VFee/s¥ VY
vy Gyl

A ATRRTATA

st g b

1FY lewsls

1P (Y): FFPY-F5O

doddio

Bbla 5l ol g ausl co Glasl iy adgs Lol as b 5o 2t Neaxe I S (Oryza sativa L)) g,
Sl Wloys Sgbe geme Siddas 5 SEFjl en ) Ghe 0 o) CuiS a5 el bl gla,puS
sy Sy (Sas Sl Gl gy oo o JlesSas Bao,) 05 e Djge 0)8 Gl 5o (655l slases
Y game CoS 5 05 (oegeime psbotr s 0o Sl Sy eaiSagame Julse ninee 5 s)laleS (2018
5 olesmae 4 5kl 5 (Sas Sl oS e Hl el Lo g ol Stdaess g S bl s (o) olS

hos.sabouri@gmail.com : g xSl oy .5 500 s 15550l 0 )55 *




VP il OF alr el pole o e sl i

fo-

WS e S5 5 8 Loz

Danesh Gilevaei et al., ) Koo o olsLS s
SNl Jols ¥ V0 b saoleyl o als o Slee
Dglds (i (5 g Jloy barzme 99 )0 G jf g S5y
Ly 93 2 50 (o390 Slho 4l (| )l S
..X}o)e] Cawd &

3l eslaxwl b (Tarang et al., 2013) )\ Ken § S5
CTI9807-3- sla Y a5 wols oylas M 5L GGE i,
sy 51 IR2101-4-159-1-3-3 4 5-1-1-2P-M-1
OHar g ssdrac Koo Edod j0 s i b
09, 90 ol jad |, iy (¥ VY (Mostafavi et al., 2014)
o Slae L5l (Jlo dw g ddlaio aw) Lo &5 ,0 sall
S o908 65l 5l Y T Caled o 5 oS L)
35,550 LS 5 GGE g, 5l eolatwl aivgs jlo,e5 5
9 O35 el oals ool jlaly sbedsl Gt sl
5> 3835 VA (o, p b (Zerihun et al,, 2011) )l |Sen
VEIV Lo a5 ols olid &gl GGE o9,y 3 eolaiwl b
Sz 50 O3 Cuigis VY e e JoSid |y Ol s slas o
GGE s, 5l oolazal b ely; Jlo g0 j0 calize oS
oS ol lad iyl ay o 28,5 S8 sy 0550 SISl
3 Q) bewy; (B) bhow olup Sk
Syl e GE sl iiSon

Seslatwl b e gl bl casdllas o) 5l Gon
ey oS 9 il GGE Gl (g5, a2
@S G bl o 2aSTy 5 ol Sl 5 lageY
D9 By

g 9 dlgo
IRSSAID) gy oY s (aiSly wyp jsliied
5 AV,0,) Y AV, VY- JR66424 AY,0,YY IR70360
SIS G5 4 Cod (olaned) ailaie walis o3, 3 IR29
Myl oty WWAF 5 1YAY cla Lo ;o dule]
39 50 5,85 aw o Bolai S slaSels 70 CJB jo
Tobw () Jgaz) wd el sbl e 5 (mgglS S dilaie
skl gl g byt sylel bulyd s 4 Lol 5
Byl ol 5 (28,96 g (Siamy pSTas al> g

Gygots kel (BT e lmlph 0 aide ow) 0390

o Shos Iyl oyl 51 o1 19 0,0 (Ks S8 0,90 o
Katouzi et al., ) cwl @y Jpame ol o,Sles 5
.(2021; Ghiasy et al., 2013

Sglae adhaie S e bl jo g ase byl )l
ol & 58 @ el STy e J5S BB s
logialel bl nlpln w05 wals Sglite 5 Llyd
ey 50 5 & (659 78 AliSie Bblie ;5 sk 5 5L YL
Sk g bz x colgiy Blie Sl o) Jgenesbas
Ray,) wies oo plxl dilaio aiz 1o ¢ Jlw diz o |, 8
2000

e 0 &S ol eols i saxie sla egh
5, 8kes 50 ol 4 il Lae (6l 4550 slaiube;]
Olpts b adlge ST 50 6B, o Slae ol by ol 68
oad azg Sl oS oty eed e 4y L
oS lagzme x gy bl Sl g gy (ol il aliwsay
Al el oo a5 ] A e Olidsg 4o el
@ |y Ol 5l Gide ol adileny B ai s ola by 4 5l
on S Bt Glaghy) wiled (o) p (2llae 920
e ylal lacais) (e § lasme x oigi§ e S
Sy pl Iy Cowl 00y &5l GLal sloddlie 4 a3 sl 5
Jlite S (SES 4 ok a5 ol S
2o Ok 3l e glaasus 5l laze x ol
- oslazul ..\Jlo\.\..i';ﬁu 0 e Ji Lg)lx:T Lgl.m&bj) uul....;‘
Yan and Tinker, 2005; Dadras et al., 2017; ) oS

Luo et al., 2015; Shirmohammadli er al., 2018;
Noryan et al., 2021; Sabouri et al. a., 2022;
b 5l M sL GGE g, 5o (Sabouri et al. b 2022

~o ool Lane x oS3y blite Sl g sy Sy
Yan et ) 5] cows a1, golazel B mls olgn b ogl
Shise oegdle s, cpl (al., 2000; Yan et al., 2007
3 ey shol Sl dame x Gudsiy aiSen ol I8
(Yan et al., 2000) aS oo oolazul
AY (Tabkhkar et al., 2017) .|, Ken 5 &b

Sype G5 O s S G5 llh o ) i e
S dRB3T750-VY1-Y slacudsiy g wols j13 oL,



o) S 5l o8 55 lalyd oot @in i oY se)n iohKen 5 6)5ee

&b o SIS o o i sl 0w n slagnY
Do (6 kol 4 pegs dailyg, g dad S gl V0
opain NPK LIS 58 45 je5 laazalS olulS o
5 bl 3l )&y 5l e oo K in,S il s
52 50 slid Hlez sl cols JWS! ey 4y 0lo > V0 A )b
e 90 Job sy iy o beslis al a5 ki s 4
5 Wl f WS15 el e il YO oy alolB g
G5 9 (QB,8) (A5 g bl Lazme 93 )3 @0 e

WD S oS de SliEnS g)l5e 0 (SiS

Lulpd 5o Lol eads plowl baqasgny o) 090 5 )0 B2
mazy S al> e )3 ol S a8 ()L o 55, B
s adad SelS (5 Lal e 090 sleal b els 3 55
s AV,VY. JR70360 JR29 JR55411 slacpY
5 w3gllaS oKuily o ol 4 axg L IR66424
Al 8l 0 dwge ol 5l i Dladod Ml duinge
Cosd 45 105 5 oyl calal 8, B30 51 5 AY,0, Y Y
Bails o 5, Jb 0 slcimes g (B ol
Sl e il 4 sl b S 5 plml ugglSas

Gl sz gl p oul solaiw! g lais] gbbas' ) Jous

Table 1. Abbreviation codes used for different environments.
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Table 1. Combined variance analysis of studied traits in Aliabad and Gonbad areas during 2015-2016

T e g gl gy Abss olas
Sources of variation &b panicle weight of  Panicles % W) 41d 0 Slos
S.0.V % abe gf length filled grain number Plant height Grain yield
Place (P) o 1 57.512" 0.01™ 27.19" 19.53" 698630.5™
Year (Y) Jw 1 0.037™ 0.06™ 0.19™ 15.12™ 2617.1™
PxY Jlx e 1 2.587™ 0.07™ 2.25™ 0.78" 475.8™
Error a Jolsles 4 1.525 0.06 2.47 0.10 5728.4
g)r igation management Sl copae 1 193597 2010 171844 504.037 1451342127
PxI 3P0 ROTRURVS ST P 3.717 0.10™ 10.69" 0.12" 13656.4"
Y <1 Sl copanxJlw 1 6.93" 0.09™ 0.38™ 0.03" 150013.4™
PxYxI T3 P QUSRS 3 (5 SNCPR | 0.02"¢ 0.06™ 0.007" 0.12m 20150.9"
Error b pge s> 4 0.06 0.078 2.13 2.10 5812.8
Genotype (G) [P 65.39™ 3.73" 528.15" 145296  8700252.7"
Gx1 Gl o g Xeaigy 7 11.186™ 0.21™ 10.90™ 9.01" 1305776.8"
Y xG esgixJ 7 2.44™ 0.11m™ 1.94rs 14.96™ 106660.1°"
PxG el 7 1.92" 0.07" 1.30 1.941 13902.2*
PxYxG X Jlx e 7 0.47" 0.06" 2.75" 1.26™ 21626.9™
YXxIxG g gyl cy g X Jlw 7 0.51" 0.10" 7.81" 0.87™ 117556.1"
PxIxG PGl Co e Xplse 7 0.58™ 0.06™ 0.90" 1.03" 9072.2"
PxYXIXG ouwigiXg bl <o paox Jlux ke 7 0.33™ 0.08™ 0.82" 0.6785™ 13776.7°"
Error ¢ paw sl 56 0.49 0.06 1.32 1.32 2838.0
CV% Ol il g pd 3.73 12.57 4.89 1.11 1.21
Table 2. Continued aolol .Y Jguo
iy Ol Ak, Ol dday ol
YUV o YGO w 0 3 oS
U 59, Slowi o il o il il
e _ Pl P o
- ) adsyolasi No. ofroot No. of root No. of root
Sources of variation sl No. of days Root between 7 to between 5 to less than 5
S.0.V i be df 1o maturity number 20 cm 7 cm cm
Place (P) o 1 43.95*  16951.01"" 338.00™ 536.28"  3321.12"
Year (Y) Jw 1 67.57* 18.75™ 840.50™ 11.28™ 33476"
PxY JLx e 1 0.19™ 1.32™ 0.50™ 30.03™ 40.50"
Error a Jol s> 4 2.67 823.61 7.15 118.40 34.45
Irrigation management (I) Sl copan 1 1281.45™ 882622.19™ 16245.03"" 135590.28™ 649515™
PxI Gl Copaexylle 1 0.007" 670.69™ 11.28™ 94.53 220.50"
Y x1 ol o paexJlo 1 43.94™ 43.94™ 116.28" 13.78"™ 693.78 ™
PxYxI Gl o poe XX 8o ] 10.695™ 0.63"™ 38.28" 16.53" 15.121
Error b pgd s> 4 0.11 27.18 5.96 13.65 162.70
Genotype (G) gy T 244565 806391.47" 115.14™ 99359.85™ 17281.12"
Gx1 T RCYSYRVE SN P 16.96™ 39211.14™ 5.76™ 4593.92"  1035.01"
Y xG crgiXJ 7 13.12" 130.81™ 1.69™ 1571.92" 77.44"
PxG P A R 4.96™ 1147.74™ 4.51™ 53.06™ 44,71
PxYxG g Jlux e 7 2.64™ 145.87™ 3.76™ 13.03 25.66™
YxIxG ig X ekl cupae X Jlw 7 9.82" 247.28™ 4.04 328.63™ 146.76™
PxIxG gl copae Xyle 7 1.63" 1520.35™ 10.37 14.88"™ 53.69™
PXxYXIXG owigiXe,l cypuoxJlux ke 7 4.89" 211.25" 3.69™ 46.38"™ 135.82"
Error c pow sl 56 0.82 77.59 2.91 40.22 73.13
CV% Ol i’ g g 1.11 2.13 2.70 3.72 2.1614
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Table 2. Continued wlol.Y Jgoo

Y (o diyy Olos

arye  JP ey Slpdmadayolad g et
- baly, o ghile Y No. of root Al ) x>

Sources of variation B! Total length of No. of root great between 21 to 30 Volume of
S.0.V i @be gf root than 30 cm cm root
Place (P) o 1 54573.8" 4.13"™ 134.07™ 204.47"
Year (Y) Ju 1 399282™ 86.13"™ 20.32* 542,11
PxY Jlx e 1 110.6™ 0.63"™ 0.94m 3.11m™
Error a Jol s> 4 39004.5 44.820313 8.72 49.20
Irrigation management (T) Slcopan 1 13138578 717.25™ 7518.44™ 46834.06"
PxI Gl Copiexylle 1 2406.4™ 2.82™ 0.19™ 15.00"
Y <1 Gl copaex gl 1 7765.7% 73.50™ 0.19™ 33.80™
PxYxI Sl cupae X JluX e ] 2954.0™ 0.07™ 0.07" 26.62™
Error b p9o sl 4 5385.0 44.03 2.25 36.85
Genotype (G) gy 7 26723586™ 315.77™ 5032. 460"  52199.10™
Gx1 Gl CopseXeaigy 7 1437391™ 111.07° 291.32" 1923.54"
Y*xG ewigi*J 7 91655.4™ 97.95™ 20.90™ 450.84™
PxG P 7 16084 0.88™ 3.90™ 8.82™
PxYxG g Xy 7 366.2" 0.45™ 2.46™ 38.40™
YxIxG gl copae X Jlw 7 59256.5™ 100.54" 6.89" 185.21™
PxIxG gl copae Xyl 7 684.0" 0.85™ 2.14" 31.96™
PXxYXIXG ouigixe el coponx JluXylke 7 6505.2™ 0.46™ 3.48™ 6.81™
Error ¢ pow sl 56 8842.3 45.21 2.76 20.41
CV% OV TR 6.5 76.37 4.47 4.93
Table 2. Continued alol.Y Jguo

APV YERN ) adgl azdaigs olaai  py aild olass
Sources of variation e sl Panicle 48l (439 Number of Number of
S.0.V el e df weight Shoot weight  primary Panicle  filled grain
Place (P) o 1 154.49" 444.6315™ 37.19™ 765.38"™
Year (Y) Jw 1 16.61" 985.2688"" 0.07™ 39.38m
PxY Jlx e 1 0.13™ 6.5911ms 0.94™ 9.57
Error a Jol s> 4 12.86 112.6675 1.88 66.94
Irrigation management (I) Sl copan 1 8373.30™ 69748.8793™ 334.75™ 57164.25™
PxI Gl Copae X y8e 1 1.37™ 71.15040s 0.01m 0.01"s
Y xI ol copuoxJlw 1 4.76™ 103.5395m 0.01m 142.38"
PxYxI ol ca o X JlwX 56 1 2.34" 0.0036" 0.01m 0.63"s
Error b p9o s> 4 5.97 7.5752 0.13 23.82
Genotype (G) gy 7 7256.89" 54650™ 54.62™ 31592.58"
GxI Gl Copoe Xeuigy 7 272.86" 3461.14™ 2.70™ 504.97"
Y*xG cwigixJ 7 45.94™ 915.72" 2.37 121.16™
PxG g le 7 8.56™ 15.68™ 0.49™ 3.34ns
PxYxG CaigiX JlwX e 7 2.40" 10.740s 0.24ms 7.39m
YxIxG g gyl cupae X Jlw 7 13.28™ 85.07™ 0.231s 72.8114™
PxIxG gl copae Xyle 7 3.25™ 10.50m 0.16™ 2.1864 "
PXxYXIXG quwigi<swl copunx Jlux Ko 7 1.16™ 9.22ns 0.38™ 8.2400 ™
Error ¢ pogw s> 56 4.34 58.45 0.11 16.27
CV% IOV TR 525 6.86 4.16 2.75
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Table 2. Continued alsl .Y Jgus
0 Sy ils slum Aoy SAS (339 ey Y 0dg
Sources of variation &' Number nike oS (339 Root dry Root fresh
0.V el et df grain Straw weight weight weight
Place (P) o 1 108.78™ 94.69™ 192.86™ 215.96™
Year (Y) Jw 1 420.50™" 2.87" 134.90™ 87.36™
PxY Jlx e 1 0.12m 0.42m 0.51m 1.64™
Error a Jelsles 4 17.95 0.55 39.31 45.14
Irrigation management (I) Sl copae 1 #3784.50 791.30" 7399.50"" 34511.61™
PxI I3 Y CRUIYS Xoe 1 0.00m 1.82m8 6.72m 56.60"
Y x1 ol copaox gl 1 148.78" 170" 8.13m 174.99"*
Px Yx1 Sl S pae X Jloxplse 1 7.03" 0.64" *0.12 4,080
Error b ped s> 4 0.98 0.16 3.18 8.59
Genotype (G) iy 7 13512.03* 568.91" 9037.38™ 40205.38"
GxI Gl e Xeuigiy 7 111.00** 21.70* 541.27" 1484.35"
Y*xG gxJle 7 106.32™* 337" +188.85 114.36™
PxG X 7 4.24m 1.81m 4,640 4.19m
PxYxG g X JluX Ko 7 10.62"s 1.67™ 1.14m 5.58m
YxIxG cigiX gkl Copae Xl 7 #53.03 1.110s 24.01™ 77.16™
PxIxG il Cape XplKe 7 6.46™ 0.23™ 1.35m 14.59™
PxYXxIXG cuwigiXsbel copmaoX Jlux Ko 7 5.45m 0.43" 1177 6.58™
Error ¢ pew s> 56 3.98 0.51 11.18 12.11
CV% Ol g 4.61 5.51 9.37 4.31

doyd ziy 5 G Jleiol e j0 09 o giee g ) Jixe € oS5 Ay kgt S
ns, *,**: Non significant and significant at 0.05 and 0.01 of probability levels, respectively.
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Table 4. Mean of grain yield and days to maturity of studied cultivars in flood and drought conditions in Gonbad and

Aliabad in 2014 and 2015.

) Place O Year Ju Plant.ir‘lg bl ails 9 Sos S U 59,
Cultivar condition - is Grain yield  Days to maturity
Gonbad Koty 2014 AR Flooding Sl 6675.000 67.67
Gonbad oS 2014 \Ya¥  Drought S5 4100.000 63.67
Gonbad oS 2015 \YA¥  Flooding  oBi  6698.000 70.33
$7.5.103 Gonbad KWty 2015 yyay Drought A 4025.500 62.33
Ali Abad oLl e 2014 YAy Flooding S, 6860.125 70.00
AliAbad  sbile 2014 WAY  Drought  S&s 4232500 64.33
Ali Abad oLl e 2015 AN Flooding S, 6943.750 70.00
Ali Abad oLl e 2015 AN Drought A 4137.500 64.00
Gonbad s 2014 yyay Flooding Sy 6385.000 86.00
Gonbad s 2014 \yay Drought A 3437.000 81.33
Gonbad s 2015 \Ya¥ Flooding S, 6600.000 88.00
IR 55411 Gonbad s 2015 AN Drought A 3625.000 81.00
Ali Abad oLl e 2014 \yay Flooding Sy 6449.875 88.0
Ali Abad abj&c 2014 \yay Drought A 3272.500 83.33
Ali Abad oLl e 2015 AN Flooding Sy 6740.463 89.67
Ali Abad oLl e 2015 AN Drought A 3932.875 82.00
Gonbad Kooty 2014 \yay Flooding Sy 5674.000 88.33
Gonbad Koty 2014 \yay Drought A 3753.000 80.33
Gonbad s 2015 \ya¥ Flooding Sy 6038.000 88.00
Gonbad s 2015 \ya¥ Drought A 3213.500 81.00
IR70360 Ali Abad oLl e 2014 \yay Flooding Sy 5891.550 90.00
Ali Abad oLl e 2014 \yay Drought A 3873.200 81.00
Ali Abad oLl e 2015 AN Flooding Sy 6136.063 89.33
Ali Abad oLl e 2015 AN Drought i e 3346.295 83.67
Gonbad Koty 2014 \yay Flooding Sy 5276.000 92.00
Gonbad Kooty 2014 \yay Drought i e 3325.000 85.33
Gonbad "5 2015 \ya¥ Flooding Sy 5106.500 100.33
IR66424 Gonbad :\-935 2015 \ya¥ Drought e 3463.000 86.00
Ali Abad oLl Je 2014 \vay Flooding Sy 5539.000 94.00
AliAbad  sbile 2014 WY Drought &> 3678.000 86.33
Ali Abad é'ﬂ,T&G 2015 \ya¥ Flooding S, 5228.000 103.67
AliAbad  obile 2015 yraf Drought . S&5  3608.480 89.00

LSD 563.251 4.26
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Table 3. Continued

aolol .Y Jgus

= . Lol i R e -

Comr 7B Yar e TR T e Dasss ey

Gonbad S 2014 yray Flooding o) 5521.000 88.33

Gonbad S 2014 yray Drought S  3421.000 83.33

Gonbad S 2015 \raf Flooding o) 5576.000 92.67

Gonbad S 2015 AR\s Drought S5 3206.500 86.00

§7.5.103 AliAbad oLl e 2014 yray Flooding <, 5677.625 90.00

AliAbad oLl e 2014 yray Drought S 3637.875 86.33

AliAbad oLl le 2015 \raf Flooding ) 5747.998 93.33

AliAbad oLl le 2015 Vyraf Drought S5 3418575 88.67

Gonbad S 2014 \ray Flooding ) 4312.500 61.00

Gonbad S 2014 yray Drought S5 3513.500 56.00

Gonbad S 2015 Vra¥ Flooding <) 4578.500 61.67

Gonbad S 2015 Vra¥ Drought . S&3 3365500 56.00

RS i Abad sl e 2014 yray Flooding <) 4875.000 61.00

AliAbad oLl le 2014 yray Drought S 3570313 57.33

AliAbad oLl le 2015 AR\s Flooding o, 4683.125 63.33

Ali Abad  obT e 2015 ‘YAt Drought S&s 3486.797 56.00

Gonbad S 2014 yray Flooding o) 4578.500 80.00

Gonbad S 2014 yray Drought K& 2780.500 74.66

Gonbad KWy 2015 yyay Flooding ol 4511.500 85.00

Gonbad s 2015 yray Drought S 2508.00 73.33

IRT0360" 1 Abad ol de 2014 YAy Flooding <) 4688.000 82.00

AliAbad oLl le 2014 YAy Drought  S&s 2857250 82.00

AliAbad  obile 2015 \ra¥ Flooding <, 4616.475 84.33

AliAbad oLl le 2015 \ra¥ Drought i3  2584.425 75.67

Gonbad S 2014 Vray Flooding <) 4148.500 93.00

Gonbad S 2014 Vray Drought &3 2117.000 90.00

Gonbad S 2015 \ra¥ Flooding o) 4169.000 96.33

Gonbad S 2015 \ra¥ Drought  S&s  2250.000 91.33

IR66424 i Abad ol de 2014 YAy Flooding o) 4168.250 95.00

AliAbad oLl le 2014 Vray Drought  S&s 2172250 92.67

AliAbad oLl le 2015 VraE Flooding <) 4297.350 96.67

AliAbad oLl le 2015 VraE Drought K& 2328.750 93.33

LSD 563.251 4.26
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Fig. 1. Comparison of different genotypes for grain yield in each of the studied environmental conditions (planting
conditions, location and year). Abbreviation codes are shown in Table 1.
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Fig. 1. Continued
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Fig. 2. Comparison of grain yield of 87.110 and 87.5.103 lines in different environments compared to other genotypes.
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Fig. 3. Comparison of grain yield of 87.110, 87.5.103 and check cultivar (Domsiah) in different environments.

Abbreviation codes are shown in Table 1
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Fig. 4. Comparison of all genotypes and environments with ideal genotype and environment in term of grain yield.

Abbreviation codes are shown in Table 1
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Fig. 5. Comparison of different genotypes for days to maturity in each of the studied environmental conditions (planting
conditions, location and year). Abbreviation codes are shown in Table 1.
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Fig. 5. Continued
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Abbreviation codes are shown in Table 1.
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