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Effect of pre- and post-anthesis water limitation on some agronomic
characteristics, yield and yield components of hexaploid triticale
(X Triticosecale wittmack)
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Table 1. Physico-chemical analysis of soil in the experimental field
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Table 2. Combined analysis of variance for measured traits in triticale genotypes under water limitation conditions
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S.0. V. Sl e Df GY BY KWI/S NS/ m? NK/S SSP NK/m? 1000KW DA DPM GFP
Year (Y) Ju 1 0.148* 3.95* 0.76* 18108"* 359.4**  0.089** 252983757* 2.0m 2691"° 2311.3**  5916.8**  832.1**
Replication(Year) Jl 3,15 4 0.009 0.414 0.05 9957 5.0 0.001 26349907 26 6213 2.2 59.8 40.9
Water limitation (L) EN SR 5 0.559** 4,99** 2.23** 276464**  565.9**  0.019** 992597996**  1228** 176608** 173.4** 330.2**  403.9**
Y xL by s gutons X Jl 5 0.018"* 0.07"* 0.07"* 16403"* 41.4*=  0.003"° 100719840 38" 33446"° 17.5" 11.5" 2.5M
Ea a gl 20 0.014 0.08 0.04 13859 6.19 0.001 36100221 22 24799 134 18.2 8.7
Genotyp(G) NG 4 0.095"* 0.83"* 0.91* 17674"* 17.0* 0.023** 665343445" 638* 57643* 154.4** 344.1* 69.2*
GxY NP P W 4 0.032** 0.26** 0.14** 13919** 2.0  0.001"° 21884759™¢ 85" 6905"° 9.5" 53.1** 10.1"*
GxL 55X sb s gl 20 0.004* 0.03"* 0.08* 1098** 5.4* 0.002* 25323305"° 38" 65911* 5.9" 14" 8.7"*
YxGxL Jlo X5 955 sb T gdone 20 0.004* 0.007"* 0.05" 13951** 3.4™  0.001"* 35170892** 37** 30944* 10.1"¢ 11 7.5™
Eb bl 96 0.002 0.041 0.03 4131 3.0 0.001 10016063 12 16660 6.9 13.3 94
CV % 9.5 145 8.6 12.2 7.2 10.7 14.3 9.2 16.3 5.6 4.8 6.8

*and **; Significant at 5% and 1% probability levels, respectively.

ns: Non- significant.
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Table 3. Mean comparison of measured traits in triticale genotypes and water limitation conditions
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<l S5 S Qe o i G 4l i3 Slosebaoyn Sl ub ENEP PP wls Oy
Treatment GY BY KWI/S NS/m? NK/S SSP NK/m? 1000 KW TDWA DA DPM GFD
(tha) (tha?) (9) (%) © (@/m?) (day) (day) (day)
Water Limitation L, 7.50 a 19.50a 237a 639a 48.2a 75.0a 30884 a 46.1b 882a 1715ab 219.3a 478a
L, 571b 16.10b 2.01b 58la 42.7b 64.8 bc 24213 be 450b 746 b 169.1 ab 214.7b 456 b
Ls 4.01d 9.96d 1.97 be 427b 348¢c 56.0 d 14915e 51.3a 694 b 164.3 ¢ 2124c 48.1a
Lg 4.36¢C 14.25¢ 1.52d 618 a 404 b 615¢c 24968 b 33.0e 885a 171.1a 210.1d 38.9d
Ls 5.10b 1347¢c 1.99 be 457 b 430b 67.0b 20753 cd 411c 734 b 168.7 b 211.2cd 425¢c¢
Le 3.76d 10.98d 187¢ 441b 43.1b 66.1b 17395 de 38.4d 770 b 168.3 b 214.8b 445b
Genotypes Vi 457d 13.34b 1.94b 491a 42.4 ab 67.3a 20130d 418 ab 790 bc 168.8b 215.7 ab 46.8a
V, 511b 13.53b 196 b 522 a 412¢c 64.8b 21881 c 43.4 ab 748 ¢ 167.9b 2120b 44.1 bc
V3 550a 1458 a 2.06a 534a 41.5bc 675a 22236 bc 452a 85la 167.2b 211.4b 44.3 b
V, 5.34a 14.18 ab 1.96 b 548 a 428a 64.5b 23627 a 419ab 807 ab 1679b 211.4b 434c
Vs 484c 14.62 a 1.80c 540 a 41.4 bc 61.3¢c 23052 ab 40.0b 763 be 1724 a 2183 a 45.9 ab
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Means followed by the same letters in each column, are not significantly different at 5% level, according to Duncan's Multiple Range Test.
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3 (6 5 dlom o 53 65T S 5 Sk il sl Sl pb o o 3 6HLT G 5 Sk il ysiLs
L Optimum conditions L,: Water Limitation from double ridge to anthesis  Lj: Water Limitation from double ridge to anthesis  L,: Post-anthesis Water Limitation
Ls: Receive rain fall and one irrigation in anthesis Le: Received rain fall and one irrigation in milky stage
Vy: Juanillo 92 V,: Fahad-8-2/Sonni-2-1 V3: Ardi-1/Topo 1419//Erizo-9CTY87-852  V,: Cargo/Thex/Civet#2 Vs: 150 83/4/Faba/DWFRye good seed//DGO-4/...
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Table 4. Interaction effect between water limitations and genotypes on grain yield, and water stress susceptibility index of triticale genotypes

Grain yield (kg ha®) (s 55 05 AS) wls s Shae Wiater stress susceptibility Index b, (25 4 Conluo osls

Genotypes [P L, L, L3 Ly Ls Le SiLy SiL) SiLs SiLs) SicLg) Si
V1 (Juanillo 92) 6930bc 5180e-i 3400 1-n  3860l-n  4800g-k 3240n 1.07 1.09 1.06 0.934 1.07 1.04
V2 (Fahad-8-2/Sonni-2-1) 7600ab 5680d-f 4000k-n  4600h-1 5020e-j 37401-n 1.08 1.01 0.942 1.03 1.02 1.02
V3 (Ardi-1/Topol419//Erizo-9CTY87-852 7900a 5760d-e 4970f-j  5020e-g  5060e-j 4270j-m 1.15 0.794 0.870 1.09 0.920 0.96
V 4 (Cargo/lbex//Civet#2) 7540ab 6280cd 4560i-1  4310i-m  5460d-h ~ 3890l-n  0.710 0.846 1.02 0.840 0.970 0.88

V5 (150. 83/4/Faba/DWFRye good seed//

DGO-4/..) 7500ab 5630d-g 3100mn  4010k-n  5120e-j  3650m-n 1.06 1.26 111 0.964 1.03 1.08

Mean oSl 7494 5706 4006 4360 5092 3758

Lo 25 ous (D)
. . . 0.000 0.235 0.467 0.419 0.329 0.499
Environment stress intensity - - - - - -

I s sae Bl 0 CJ"")’JQH laals ko 05037 plasl 3 O g 2 55 q&»d,g@&bﬁp

Means followed by the same letters in each column, are not significantly different at 5% level, according to Duncan' s Multiple Range Test.
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Effect of pre- and post-anthesis water limitation on some agronomic
characteristics, yield and yield components of hexaploid triticale
(X Triticosecale wittmack)

Nazeril, M., N. Majnoon Hossainiz, M.R. Jalal Kamali3, D. Mazaheri* and
M.R. Ghannadha’

ABSTRACT

To study the effect of pre-and post-anthesis water limitation on agronomic characteristics, grain yield and it’s
components of hexaploid triticale (X Triticosecale wittmack), a field experiment was conducted in split plot
design using RCBD, with three replications in Mashhad Agricultural Research Station in two successive
cropping seasons (2001-2003). Main plots (L) were water limitation in different growth stages with 6 levels (L;:
optimum conditions, L,: Water Limitation from seedling to double ridge stage(vegetative pre-anthesis), Ls:
Water Limitation from double ridge to anthesis stage (reproductive pre-anthesis), L,: Water limitation in post-
anthesis stage, Ls and Lg received rainfall during cropping seasons with only one supplementary irrigation at
anthesis or milky stage, respectively). Five hexaploid triticale genotypes (Juanillo 92 and four promising lines)
were assigned to sub plots. Results showed that water deficit in vegetative pre-anthesis stage (L) reduced grain
yield, No. of grains per spike, kernels weight per spike, No. of grains per square meter, total dry weight at
anthesis and seed set percentage in comparison to optimum condition (L,). However, grain yield in pre-anthesis
water stress reduced less than Lz and L, treatments. Out of four treatments (L,, L,, L3 and L), water stress in
double ridges to anthesis (L3) had the highest negative effect on grain yield (in comparison to L; and L, 47% and
30% less grain yield, respectively) and it’s components. Water stress from double ridge to anthesis also produced
minimum No. of grains per square meter (in comparison to L; and L, 52% and 39% less grain per square mater,
respectively). However, 1000 kernel weight was increased in comparison to L; and L,. Water stress in post-
anthesis (L4) had negative effect on grain yield, 1000 kernel weight, days to physiological maturity, grain filling
duration and No. of grains per square meter. Irrigation at anthesis (Ls) was more effective than milky stage (Ls)
under natural conditions (without using rain shelter). Genotypes No.3 (Ardi-1/Topo1419//Erizo-9 CTY87-852 )
and No. 4 (Cargo/lbex//Civet#2) had the lowest water stress susceptibility index (S1) and high grain yield under

optimum conditions.

Key words: Anthesis, Developmental stages, Double ridges, Susceptibility index, triticale, Water

limitation.
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