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Table 1. Growth habit, origin and cultivation condition of wheat cultivars and genotypes

Cultivar Growth habit Origin condition weight
Excalibur Spring type Australia Dryland 37
Sivand Spring type Iran Irrigated condition 41
Parsi Spring type Iran Irrigated condition 43
RM1 Facultative Iran Dryland 46
Pastor Spring type CIMMYT Irrigated condition 42
Mehregan Spring type CIMMYT Irrigated condition 44
Kalheydari2 Winter type Iran Dryland 43
RM2 Facultative Iran Dryland 47
Kalheydari 1 Winter type Iran Dryland 42
Aflak Spring type CIMMYT Irrigated condition 40
Backcross of Kalheydari ~ Spring type Iran Dryland 44
Pishgam Facultative Iran Irrigated condition 47
Backcross of Roshan Spring type Iran Dryland 42
Chamran Spring type CIMMYT Irrigated condition 41
Roshan Facultative Iran Irrigated condition 43
VA04W-433 Spring type USA Irrigated condition 47
Mihan Winter type Iran Irrigated condition 41
Mahdavi Spring type ICARDA Irrigated condition 45
Shahpasand Winter type Iran Irrigated condition 36
Bahar Spring type ICARDA Irrigated condition 39
Shiroodi Spring type CIMMYT Irrigated condition 43
Hirmand Spring type Iran Irrigated condition 40
Sirvan Spring type CIMMYT Irrigated condition 39
Shiraz Spring type Iran Irrigated condition 40
Roshan-Backcross4 Facultative Iran Dryland 44
Ofough Spring type Iran Irrigated condition 41
Shoush Spring type Ii)‘?li];ggg;n Irrigated condition 44
Pishtaz Spring type Iran Irrigated condition 40
Zare Winter type CIMMYT Irrigated condition 37
VA04W-474 Spring type USA Irrigated condition 47
Weeibilll Spring type CIMMYT Irrigated condition 41
Gahar Spring type ICARDA Dryland 43
Backeross of Mahdavi Spring type Iran Dryland 43
Zarin Facultative ICWWIP Irrigated condition 43
Zagros Spring type CIMMYT Irrigated condition 40
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Table 2. Analysis of variance of randomized complete block design for sub-crown internode, coleoptile

length, seminal root number, root length, nodal root number, root dry weigh and shoot dry weight

Jsb
IRV I ..
Source of olilazys  lolady, sl ady, Jsb e pady,dlan a0 o~ lu)s 533 ng
o %5 @be  Degree of  Seminal root Root Number of Root .l Sub- JetotlS
Variation o &r ; Shoot Coleoptil
freedom number length nodal root  weight oot crown  Loleoptiie
weight  interno length
de
Replication Seb 6 8.88" 21277 51.08" 0.09™ 1977 5957 11937
Genotype IR 34 1.60" 2.59" 227" 0.03" 0817 2157 151"
S *k *k ok *k 3
Dryland vs 2 022 1.63 2,00 12.93 029" 785" 578 0.43™
rrigation =l bl
Spri 2 o)l
pring vs hlin 1 0.01™ 0.00™ 0.11™ 0.10° 3347 081 020"
winter type
o5mly
Error s 124 0.63 2.18 0.92 0.02 0.39 1.13 0.93
CV% “‘”” - 1791 13.81 13.86 1700 1850 152 12.76
Sl

*, ** and ns are significant at p<0.05, p<0.01 and not significant «,ls _xepé 57V 0 mhw 13 & ls xa NS g %% o
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Table 3. Mean comparison of 36 wheat cultivars using Duncan's multiple range test

Aoy olows Ay olows 5 IR
N I T
Ea L] Sub-crown  Coleoptile "AD Root S N st
Genotype internode length Seminal length Number R(,)Ot Sh,OOt
(cm) (cm) root (cm) of nodal weight weight
number roots (gr) (gr)
Excalibur 5.20° 4.05%° 3.95°% 969 3227 0217 123"
Sivand 5.13% 5.59° 4.68°F 9.44° 1.87%¢  0.12°7  0.42°f
Parsi 5.03%¢ 5.00%¢ 5.53%  11.03* 355 029  0.89°*F
RMI1' 458> 3.80%° 3.76%  11.57 172 0.9 051
Pastor 4.51%¢ 5.29% 4.50°F 9.60° 13347 0.19*F 028
Mehrgan 4.50™" 5.50% 3.005  10.00  2.00™  0.09°  0.11°
Kalheydari2 4.48"" 4.98"¢ 428" 10.62"° 221  029"" 135"
RM2 437*F 3.21¢ 4097 10.15%  227*°  035® 1.17*°
Kalheydari 1 4.34%" 4.16*° 4.12°¢ 1031 2.84*%  0.19*" 0.75*"
Aflak 430" 4.18%¢ 5417 12.89° 3500 0.12%F 043¢t
Backeross of 423" 4.99%¢ 4310 1095 232%° 038  1.51®
Kalheydari
Pishgam 422t 4.84*¢ 431°" 1075 241 020" 0.62°F
Backcross of 421" 3.87>° 461" 1098  2.89*¢ 020" 1.09*"
Roshan
Chamran 418t 3.86¢ 480°T 968%™  1.65°° 0.11°7 034
Roshan 4.16%" 4.63*° 447°"  10.48%° 224 033*%  141*°
VA04W-433 4.13°%f 4834 3.85%  11.31* 110 0.15*" 0.36¢%f
Mihan 4.10%F 438%¢ 475" 11.23*  294*  034%° 158"
Mahdavi 4.09%F 4.87*4 4077 10.54*°  1.87%  027*F  1.08"F
Shahpasand 4.02°F 5.20™¢ 480" 10.32%°  2.60°°  0.19*"  0.67*F
Bahar 3.94%F 4.43%¢ 3.79%  11.74%¢ 2.06*°  0.19°T  0.54°T
Shiroodi 3.74%¢ 4.13%¢ 3.81% 1011 1.60°T  0.14°T  0.50°F
Hirmand 3.55%¢ 4,924 6.20°  10.50*° 1567 0.10%"  1.03*T
Sirvan 3.54%¢ 456> 4.03%¢ 1085 130T 0207 0.42°f
Shiraz 3.51%¢ 4.93*4 41278 982 3.36®  0.19*"  0.75%F
Roshan- 3.46%¢ 417% 436> 1086 294" 022°7  0.64""
Backcross4
Ofough 3.447"¢ 4.04*° 4158 1025 255" 0.2 047°f
Shoush 3.31%¢ 3.81°¢ 520 10.70*°  3.11*° 0277 0.87°F
Pishtaz 3.22%¢ 3.88%¢ 53379 10.62*¢  231*  0.17*" 0.50°F
Zare 3.18%¢ 4.21* 433" 1093*°  1.03%  0.18*" 0.73*F
VA04W-474 3.13%¢ 4.78*¢ 4077 10.44*°  128%  0.08F 039°F
Weeibilll 3.124¢ 3.58% 477t 1178 0.10°  0.07"  0.30°f
Gahar 2.884¢ 4.05%¢ 4.40°F 9.37° 1.73%¢  0.05° 024
Mahdavi 2.69°¢ 4.40%° 424> 1137 234*  027°7 067"
Backcross
Zarin 2.61% 3.68°° 493" 1041*°  1.05  0.08" 045
Zagros 2.08¢ 4.50™ 438" 1227 236 007"  0.187

Al pa b gyls g Dolas V0 mlaw jo gt o 0 aslie By > gl sla i -
- Genotypes followed by a similar letter in each column are not significantly different at p<0.05 probability
level.
loads Jol> sg0ge g (pidg, (B 5l 45 ariws oalls slacpY RM slo ooyt
+ RM genotypes are pure lines derived of Roshan and Mahdavi cross.
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Fig. 1. Correlation between sub-crown internode and coleoptile length
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Table 4. Comparison of mean, GCV, PCV, genotypic variance, phenotypic variance; the narrow-sense
heritability, and response to selection in the studied wheat genotypes.
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Table 5. Correlation of sub-crown internode, coleoptile length and root traits
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Investigation of coleoptile and mesocotyl as the most important factors
for the establishment of bread wheat seed under rain-fed conditions
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Extended Abstract

Introduction: Wheat coleoptile protects the plumule and the first leaf so they can move from the embryo
to the soil surface. Coleoptile is essential for plant establishment. Cultivars with longer coleoptiles and
mesocotyls are sown deeper and are more successful under drought stress conditions. However, there is not
much information about their genetics. The objective of the present study was to evaluate the coleoptile and
mesocotyl of Iranian, overseas and the lines developed as a part of Shahid Bahonar University breeding
program, and estimate of genetic parameters of these traits.

Materials and Methods: In this research, 30 bread wheat genotypes originated from Iran, CIMMYT,
ICARDA, USA, and Australia and five lines from Shahid Bahonar University of Kerman breeding programs
were sown at a 10 cm depth of soil in the research field of Shahid Bahonar University in a randomized
complete block design with seven replications. Each plot consisted of three rows with two meters long and a
5 c¢m intra-row spacing. At harvest, the plants were gently removed from the soil, and after removing the soil
from the root area, the roots were washed. In this study, coleoptile and mesocotyl length, number of seminal
roots, root length, root and shoot dry weight were measured.

Results: Coleoptile and mesocotyl are important traits for increasing drought tolerance in bread wheat. In
the present research, mesocotyl length varied from 5.20 for Excalibur to 2.08 for Zagros, and showed a high
heritability (0.48) and response to selection (11.61%). Furthermore, this trait had a positive significant
correlation with coleoptile length (r=0.53**), root weight (r=0.38*) and shoot weight (r=0.36*). Seminal and
nodal root number had the highest (0.59), while root length had the lowest (0.13) narrow-sense heritability.
Overall, suitable cultivars for rain-fed conditions had higher coleoptile and mesocotyl than the others.
Breeding lines in Shahid Bahonar University of Kerman suitable for rain-fed conditions had longer coleoptile
and mesocotyl lengths. Root and shoot dry weight had a significant positive correlation (r=0.82*%*).

Conclusions: In general, breeding programs to increase grain yield differ under rain-fed and irrigated
conditions. In wheat breeding programs under rain-fed conditions, special attention should be paid to
coleoptile and mesocotyl traits. These traits were not influenced by the plant growth habit.

Keywords: Coleoptile, Drought stress, Dwarf genes, Heritability, Response to selection

Highlights:
1- Mesocotyl of the Iranian cultivars was evaluated for the first time.
2- Breeding lines developed by Shahid Bahonar University of Kerman suitable for rain-fed had appropriate
coleoptiles and mesocotyls.
3- Coleoptile and mesocotyl had a significant and positive correlation.
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