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Table 1. Total precipitation, average max. and min. temperature and relative humidity and evaporation for the

growing season in 2000-2001

“ " ol s (s Zasb s Pl Sk
Temperature (C) Relative Humidity (%) Evaporation Precipitation
Month Year - - 4

Max. ;Sla>=  Min. > Max. i Min. J5la> (mmd™) mm
Oct. & 2000 34 16 47 17 8.7 3
Nov. oLt 2000 27 12 71 32 4.8 80
Dec 53T 2000 19 8 89 42 2.3 85
Jan. s> 2001 19 4 92 37 2.5 51
Feb. o 2001 18 4 89 33 2.1 19
Mar. Lawl 2001 24 6 82 21 32 9
Apr. o 2001 30 10 70 17 5 15
May Cigesy)l 2001 36 17 40 11 9.8 4
Jun. sls = 2001 41 19 29 8 13.6 -
Jul. 2001 43 22 35 12 13.8 -
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Table 3. Effect of heat stress on total dry matter of five hull-less barley genotypes

b o 55 Planting dates =515 s 5,6 oSl
Genotypes T, T, Ts Ty Mean
FICC0963 10907 a 11097 a 10207 a 9887 a 10524 B
FICC1570 10917 a 10477 ab 9797 ab 9330 b 10130 B
FICC1571 13363 a 12433 a 10283 b 9217b 11324 A
FICC1725 9363 a 9543 a 8987 a 8803 a 9174 C
FICC2712 10750 a 10163 a 9813 a 9237 a 9991 B
Mean St 11060 a 10743 a 9817a 9292 a

..\.JL@(HSJ; Q}a)'-\—uu\.wl}g) .0 da.,:);)l:@u;})\:.;\u\i\é;ﬂfjl:ﬁ Ogtnyd g sy 2y alie (g >~
Means in each row and column followed by similar letter(s) are not significantly differnt at the 5% level (Duncan multiple range test).
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Table 4. Effect of heat stress on number of spike /m2 of five hull-less barley genotypes

[P Planting dates <15 sls 5,6 oSl
Genotypes T, T, T3 Ty Mean
FICC0963 425a 432 a 387b 390 b 408 D
FICC1570 620 a 623 a 557b 560 b 590 A
FICC1571 610 a 610 a 517b 520b 564 B
FICC1725 510a 490 a 437D 440 b 469 C
FICC2712 497 a 503 a 450 b 430b 470 C
Mean Sl 532a 532 a 469 b 468 b

sl \_;a(oiil: Osa3T ol )70 Cla.w);)l;\_;'uq)\:,’-l Ryt ‘;,:i;\._\ﬁo‘,:‘np};b_g,m): alie Cog >
Means in each row and column followed by similar letter(s) are not significantly different at the 5% level (Duncan multiple range test).
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Table 5. Effect of heat stress on number of grain per one spike of five hull-less barley genotypes

LS Planting dates c.si8" gls 56 oS
Genotypes T, T, Ts T Mean
FICC0963 3la 30a 29 a 30a 30 A
FICC1570 22a 2la 2la 20 a 21B
FICC1571 20 a 20a 20 a 20 a 20 BC
FICC1725 17b 18 ab 19 ab 2la 19C
FICC2712 13a 14a 14a 14a 14D

oSoke 2la 2la 2la 2la
Mean

il (S50 0 3a5T bl 2) 70 o 5313 gime 330t 3 Kilon 052 93 5y p 53 e 35
Means in each row and column followed by similar letter(s) are not significantly different at the 5% level (Duncan multiple range test).
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Table 6. Effect of heat stress on 1000 grain weight (g) of five hull-less barley genotypes

[P Planting dates «.sl5” gls 5,6 oSl
Genotypes T, T> T3 Ty Mean
FICC0963 33a 33a 30b 29b 31B
FICC1570 29a 28 a 25b 25b 27D
FICC1571 32a 30a 27b 27b 29 C
FICC1725 30a 28 ab 27 be 25¢ 27D
FICC2712 42a 36b 34c 33 36A
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Means in each row and column followed by similar letter(s) are not significantly different at the 5% level (Duncan multiple range test).
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Table 7. Effect of heat stress on grain yield (kg / ha) of five hull-less barley genotypes

e o 55 Planting dates c.215" gls 5,6 oSl
Genotypes T1 T2 T3 T4 Mean
FICC0963 4285 a 4136 a 3339 b 3361b 3781 A
FICC1570 3832a 3690 a 2993 b 2754 b 3317 A
FICC1571 3735a 3552 a 3054 b 2829 b 3292 B
FICC1725 2579 a 2528 a 2278 a 2220 a 2401 C
FICC2712 2644 a 2550 a 2214 ab 2014 b 2355 C
Mean L. 3415a 3291 a 2776 b 2636 b

J.&Lda(us;h Q}a)'-\—uu\.wl}g) 7.0 da..:);)\;s'.m_})\:sl YY) ;.55\:»‘)};“):_5;«.1;),&): wlin oy >
Means in each row and column followed by similar letter(s) are not significantly different at the 5% level (Duncan multiple range test).
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Table 8. Effect of heat stress on harvest index ( % ) of five hull-less barley genotypes

s s Planting dates c.l5" sls 5,6 oSl
Genotypes Tl T2 T3 T4 Mean
FICC0963 37a 37a 33b 34 ab 36 A
FICC1570 36a 35a 31b 30b 33 B
FICC1571 28 a 28 a 30a 3la 29 A
FICC1725 28 a 27a 25a 25a 26D
FICC2712 25 ab 25a 22 ab 22 b 24 E
Mean - Sk 3la 31 ab 28b 28b

Al o (513 O 503T el ) 0 c]g“): Ols (gme D] U3 J_.ial:.a O 5> 5 sy oy alie (o9
Means in each row and column followed by similar letter(s) are not significantly different at the 5% level (Duncan multiple range test).
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Table 9. Effect of heat stress on tolerance indices of five hull-less barley genotypes

[P Ypi YSi
j MP GMP TOL SSI STIL KI1STI K2STI

Genotypes kg/ ha kg/ ha

FICC0963 4285 3361 3823 3795 924 0.94 1.23 1.93 1.19
FICC1570 3832 2754 3293 3248 1078 1.23 0.90 1.13 0.58
FICC1571 3735 2829 3282 3250 906 1.05 0.91 1.10 0.75
FICC1725 2579 2220 2400 2393 359 0.61 0.49 0.28 0.21
FICC2712 2644 2014 2329 2307 630 1.03 0.46 0.27 0.16
5S5ke Mean 3415 2636 3025 2998 779 0.97 0.80 0.94 0.58

el :SSI (o el :TOL «Jg @Mwil:ﬁ :GPM «Jg u:il:.ﬂ MP (a5 bl s s g,.f“}ajja:)gl.u- :YSi (o gllae Loyl 5 s g,.f“};)'}a:)gl.u-YPI
AT s oslae Ll sl e (25 4 Jeow jesli o 4 tK2STL s KISTI Guil b (25 4 Jeow el i STI 25 & Gl
YP1i, grain yield of each genotype in optimum condition; YSi, grain yield of each genotype in stress condition; MP, mean productivity:
GPM, geometric mean productivity; TOL, tolerance index; SSI, stress susceptibility index ; STI, stress tolerance index ; KISTI and K2STI:
modified stress tolerance index in optimum and stress conditions respectively.

K2STI s KISTI STI (Y (Vi (o  Sbomsed | o o il =)+ Jgd

Table 10. Correlation coefficient among some tolerance indices

Ypi K28TI KI1STI STI
K2STI 0.94%**
KI1STI 0.97** 0.98**
STI 0.98** 0.98** 0.99%*
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YSi 0.96**

0.99** 0.99** 0.99**

** significant at the 1%level of probability.

Y Qe a3 Sl e BE

YPi, grain yield of each genotype in optimum condition; YSi, grain yield of each genotype in stress condition; ST1, stress tolerance index;

K1ST1 and K2ST1: modified stress tolerance index in optimum and stress conditions respectively.

YPi LKISTI el a5 Sl 0T 51 (Sl Ju
YSi L 55 K2STI Lasls 5 YU jlew  SKoacasn (51l
28 nl el 2l 0l 555 51 oV (Sees
S 4 Jan e (el 825 5 s 05
3 Shas b gla 5 bl (g 5L 5 il s
bl Al (oo S e 25 w5 Jee 5 SV
L a5 5ai bl 015 (oo SRleST o) S Jool il
P aals diyoy3 dob y Jase Ll b b4 e g
b F,b) SA s 6l 5l5m 05 ST e
J=le 5,55 5 51 s (els 63 F gl 5 Lawl gl i
LS Sl go SYL las (RS L 4ls sad 5 (Sl
umwlﬁ‘cba_,-l,lﬁuﬁ)sub;\.x_a
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FICC0963 55 30 5 25 4 oo Lot ls _wlul
Lilj_&)ar_a)(i"‘AOkg/ha)g}.Lb L;”‘J_&).sv.a
a5 Loy 6t 5 Shes lyls (¥ kg/ha) 55
Eo S 3 g ek 3156 s sm dske ol oenl o
Sl plawl Loyl pms 5o losas Ca g olS
o=l 6ol 5 e e gl a1 s 8
335 (o algiy ol

References

(TOL=\+VA) 3)ls Jas ;5T b 5 55 4 g 2bw
& S Cawlus 55 4 FICCIT25 5y 45 5|
Lyl s 55 0T 5 Shes Iy (TOL=Y0R) 515 Olas
5 bop b sl ple s Shes 5l aeS 5 sl
«(SSI=+/1Y) 555 FICC1725 i 85 4 Glaze (SSI)
Shls Cadides Ll 3 js (g opl Sy o L a
wulﬂjﬁi:;}r&j\.@\éﬁ_ﬁ:ﬁw&@
L FICC0963 =5 55 340U p A5 4 feod e-ls
L FICC1571 s FICC1570 la 5555 9 STI=V/YY
La”b_jd).ﬁHéj)w)w‘wu‘d‘jﬁbﬁ)ﬁf
L;J:&_ﬁaj_ilastg\)\:ui;_?,b_ir&);r_n}g}ﬂu
DL g asl buw iS4 Jeod jeslh pslde il
——5 5 4o FICC0963 —s5 55 ) ,— K,STI 5 K STI
VY =5 5 4w FICCIS70 5 55 sl VN4 5 V/4Y
3V Ve 5 5 4 FICCISTI 555 )~ 5+ /0A
L;i)i:dm.lai\fbjar_hjg_))b.bib_i)sv_h

5>K2STI sKISTI 4STI gl—» Lasl 5 ,YSi

oolawl 390 b

(eely) Cslan gl adsle DU s L sb oS as 53 0T Sl eslinal LSl 5 4y Osks o AYVA oL

P o1 c&jjjhif Q)U)

uuot_ig.,_?,\_;ggcu,uriw;t}?\,;riwﬁu“;uo.\_;sr,u:;uw)ﬁ.(wv«).@&ﬁs
Q‘j@.? cuﬂ)u\ﬁ Cw S aLi.in L;‘)"))Lf;f a.,\g.f;}b C,&b) u\.f»'a)‘ wu)lf

YYD o jlad cdgion s p oliils Slylasl ol pas 5 asy 50 LS 255U 0PV Lo sl

e T

Slea s ol Lyl 5 5 ool rﬁgrﬁw,u,ﬁ@\{@,u;\ AVU.OnS 6 s T J L cpepgasl,
Yy-yy ob@;d\‘.ﬂ;-c,.’\wdl«;@ .};n»}ﬁj\ybz\}nz.,\?u@j}?)@?d.\}))—l Ol ) o g

a)Lo_&cL;Ju)LM)&A)ﬁd.bu )}:‘b"‘iMJA"‘:‘”}‘lO)J“}’gsi‘)ngf‘u::": AYVA GBL”C)“JSU}E&



gl s (B Dl hm allas’
AYVFNYY Olis £0
oS SU5ylsla Lasla SLIST Jow AYVA L glamay 5.3 9 SLoy S 555 odla 1 0lga gdoma el (55t
EYFA Sloin 10 Al s 5 g b et s 65 6 me 5 s gt 4 o) 0lE oo

Anonymous . 1997. Hull-less barley. Utilization Seminar, Proceedings. Red Deer. Alberta Agriculture, 70 p.

Blum, A., B. Sinmena, J. Mayer, G. Golan and L. Shem. 1997. Stem reserve mobilization supports wheat grain
filling under stress. Austeralian Journal of Plant Physiology, 21:771-781.

Ellis, R. P. and E. J. Kirby. 1980. A comparison of spring barley grown in England and in Scotland. Yield and
its components. Journal of Agricultural Science, 95:111-115.

Fernandez, G. C. J. 1992. Effective selection criteria for assessing plant stress tolerance. In: Proceeding of the
International Symposium on Adaptation of Vegetable and other Food Crops in Temperature and Water Stress.
Taiwan, pp. 257-270.

Fischer, R. A. and R. Maurer. 1978. Drought resistance in spring wheat cultivars. 1. Grain yield responses.
Australian Journal of Agriculture Research, 29:897-912.

Hezhong, H. V. and S. Rageram. 1994. Differential responces wheat characters to high temperature. Euphytica,
72:197-203.

Osteron, E. J., S. Ceccarelli, J. M. Peacock and E. J. Van—Osteron 1993. Yield response of barley to rainfal and
temperature in mediterranean environments. Journal of Agricultural Science, 121:307-313.

Rosielle, A. A. and J. Hambline. 1981. Theoretical aspect of selection for yield in stress and non-stress
environment. Crop Science, 21:943-946.

Savin, R. and M. E. Nicolas. 1996. Effect of short periods of drought and high temperature on grain growth and
starch accumulation of two malting barley cultivars.  Australian Journal of Plant Physiology,
23:201-210.

Savin, R., and M. E. Nicolas. 1999. Effect of timing of heat stress and drought on growth and quality of barley
grains. Australian Journal of Agricultural Research, 50:357-364.

Savin, R., P. J. Stone and M. E. Nicolas. 1996. Responses of grain growth and malting quality of barley to short
periods of high temperature in field studies using portable chambers. Australian Journal of Agricultural
Research, 47:465-477.

Savin, R., P. J. Stone, M. E. Nicolas and I. F. Wardlaw. 1997. Grain growth and malting of barley 2. Effects of
temperature regime before heat stress. Australian Journal of Agricultural Research, 48:625-634.

Sisodia, N. S., K. P. Singh and R. R. Sheopuria. 1979. Variability for high temperature tolerance in wheat .
in:Crop Improvement, Stress Tolerance. Vol. 2,ed. Gupta, U. S., pp 163—-188. Oxford— IBH Publishing. New
Delhi, India.

Wallwork, M. A. B., S. J. Logue, L. C. MacLeod and C. F. Jenner. 1998. Effect of a period of high temperature
during grain filling on the grain growth characteristics and malting quality of three Australian malting barleys.
Australian Journal of Agricultural Research, 49:1287-1296.

Zemanek, M. 1990. Reaction of spring barley varieties to high temperatures after anthesis. In : Crop

Yvo



WWAY GF o5le cpler Ao 01l 15 p e alons”

Improvement Stress Tolerance. Vol. 2 , ed. Gupta, U. S., pp.163—188. Oxford— IBH publishing, New Delhi,

India.

yYvi



