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Relationsamong Anther Culture Ability and Some Field Based Charactersin Wheat
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Abstract: The relationship between anther culture traits and morphological traits were evaluated in a 7x7 diallel
of wheat (Triticum aestivum L.). Correlation coefficient analysis showed significantly positive correlation
among anther culture traits. Tillering capacity and morphological characters of tillers had generally negative
effects on anther culture ability of wheat. Higher spikelet number and spike length were significantly correlated
with callus number and green plant regeneration. The correlation between earliness characters and green plant
regeneration was positive and significant. By morphological markers, it seems to be possible to select highly

productive wheat lines in anther culture.
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INTRODUCTION

Anther culture is one of the most common method
used to produce haploids both in dicotyledonous and
monocotyledonous plants. Haploid plant formation
through androgenesis has been applied to several cereals:
wheat [1], Barley [2], Triticale[3], Rice [4], Maize [5] etc.
The useful information on the factors affecting anther
culture ability in wheat, as with other crops, was reported
by several researchers. Some of these factors are
genotype [6], donor plant growth conditions [7], the
developmental stage of microspores [8], pre-culture
treatments [9] and media components [10]. Furthermore,
interactions among these factors aso influence anther
culture response [11, 9, 7]. Jacquard et al. [12] reported
the positive relationship between anther culture response
and spike position in barley. Anther culture ability in
wheat was related with different chromosome regions
[13-5]. Also some relationships were reported between
anther culture and tissue culture abilities in wheat [6],
primitive potato [17] and Lolium perenne [18]. However,
no data are available regarding the effect of agronomic
and morphologic traits on the anther culture components
in wheat, as in other crops. The aim of this study was
to investigate the relationship between anther culture
traits and agronomic and morphologic traitsin wheat.

MATERIALSAND METHODS

The experimental material consisted of 7 cultivars and
breeding lines of spring wheat (Triticum aestivumL.) and
their 21 F, hybrids obtained by 7 x 7 half diallel cross
hybridization. The parenta lines are represent CIMMY T
lines (‘Chil’s', ‘Weaver’, ‘Geng¢ 99’ and ‘Seri 82'), the
Turkish line (‘84CZT04’, ‘DH 7-2') and USA cultivar
(*Apogee’) DH 7-2 is doubled haploid line obtained by a
cross Geng 99' and ‘Seri 82'. All plant materials were
grown in field conditions, at the Experimental Station of
Cukurova University, Adana-Turkey (37°00'26"N and
35°21'26"E) in 2002 years. Each plot consisted of 10 rows
(two rows of them belonged to anther culture) with 1 m
long, 0.15 m apart rows, 10 plants in each row and was
sown in three replications. Spikes were harvested when
the anthers were at the uninucleate microspore stage for
anther culture. Spikes were kept at refrigerator with 3 days
duration at 4°C. After this cold incubation, forty anthers
from the central part of each spike were isolated and
cultured on petri dishes (60x15mm) containing P2 culture
medium [6]. Twenty anthers at uninucleate microspore
stage were plated and cultured in each petri dish. Thirty
three Petri dishes (660 anther) were used for each
genotypes. Petri dishes with anthers were kept in dark
incubators at 27°C %1 for 4 weeks. Responding anthers
in each petri dish were counted and percentage of
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Table 1: Correlation coefficients among the anther culture characters and morpho-physiological traits of wheat (n=84)

Investigated traits Means Mean squares Responding anthers ~ No. of calli Green plants Albino plants
Responding anthers (%) 4.83 i 1.000 0.833™ 0.794™" 0.582"""
Number of calli/ 100 anthers 7.17 *x 0.833"™" 1.000 0.898™" 0.700""
Green plants/100 anthers 5.33 ** 0.794™" 0.898™" 1.000 0.614""
Albino plants/100 anthers 0.94 * 0.582"" 0.700"" 0.614"" 1.000
Main shoot spike weight (g) 3.03 xk -0.053 0.012 0.025 -0.182*
Later formed tillers spike weight (g) 0.72 *k -0.115 -0.134 -0.208* 0.018
Main shoot spike grain weight (g) 2.29 i -0.037 0.046 0.051 -0.146
Tillers spike grain weight (TSGW) (g) 12.01 + 0.113 0.169 0.184* -0.092
Later formed TSGW (g) 0.51 ** -0.116 -0.137 -0.206* 0.033
Tillers spike grain number 284.49 * 0.104 0.162 0.179 -0.049
Later formed tillers spike grain number 16.68 i -0.086 -0.165 -0.195* 0.067
Tillers spike number 6.47 + 0.179 0.152 0.185* -0.029
Later formed tillers spike number 1.00 xk -0.106 -0.178 -0.210* 0.044
Main shoot stem weight (g) 1.79 xk -0.110 -0.010 -0.076 -0.047
Tillers stem weight (g) 9.22 e 0.003 0.126 0.153 -0.072
Later formed tillers stem weight () 0.49 + -0.076 -0.136 -0.195* 0.062
Harvest index 47.81 * 0.199* 0.106 0.108 0.008
Tillers harvest index 48.13 ** 0.200* 0.091 0.074 0.002
Later formed tillers harvest index 37.03 el -0.136 -0.228' -0.166 -0.129
Main shoot spikelet number 2327 e 0.160 0.291" 0.340" 0.023
Main shoot grain number per spikelet 222 + 0.000 0.010 -0.037 -0.159
Main shoot plant height (cm) 93.15 xk -0.184" -0.045 -0.026 -0.064
Flag leaf area (cm?) 39.84 e 0.177 0.170 0.183* 0.093
Flag leaf weight (mg) 258.24 **x 0.152 0.097 0.092 0.087
Spike length (cm) 11.76 e 0.326" 0.232 0.269" 0.025
Grain filling period (degree.day)’ 730.61 xk 0.083 -0.082 -0.095 0.126
Grain Weight (mg) 54.69 e -0.075 -0.079 -0.051 -0.057
Grain filling rate (Fg degree.day™) ' 75.13 xkk -0.129 -0.048 -0.014 -0.114
Spike filling period (degree.day) 704.17 i 0.378™" 0.329" 0.265" 0.283"
Spike Weight (g) ' 3.67 e 0.130 0.184* 0.196* 0.027
Spike filling rate (mg degree.day™) ' 4.55 i -0.165 -0.096 -0.038 -0.227
ZGS' 21 (1 tiller, degree.day) 412.96 e -0.184" -0.254 -0.225' -0.129
ZGS 22 (2 tiller, degree.day) 479.15 + -0.213* -0.269" -0.209* -0.114
ZGS 23 (3tiller, degree.day) 548.84 + -0.362""" -0.479"" -0.494" -0.350"
ZGS 24 (4 tiller, degree.day) 605.93 + -0.175 -0.191* -0.147 -0.115
ZGS 25 (5tiller, degree.day) 655.48 + -0.174 -0.182" -0.183" -0.138
ZGS 26 (6 tiller, degree.day) 701.52 + -0.206* -0.223' -0.217 -0.198*
ZGS 41 (Flag leaf visible, degree.day) 1134.0 e -0.024 0.155 0.185* -0.003
ZGS 51 (First spikelet of ear degree.day) 1288.0 e 0.035 0.189* 0.227 0.103

—

, significant at 0.10, 0.05, 0.01 and 0.001, respectively.

T: These parameters were calculated from quadratic curve. ¥,Zadoks Growth Stage [20]

responding anthers in each petri dish was calculated.
Responding anthers were transferred for callus
development on aregeneration medium [21]. Calli in each
petri dish were counted and the number of calli per 100
anthers in each petri dish was calculated. After counting
calus number, the formed structures on anthers were
transferred to a regeneration medium described by
Henry and de Buyser [21] and placed under cool white
fluorescent lamps at 25°C +1 in a 16 h photoperiod. The
number of green and albino plantlets regenerated in each
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Petri dish was counted after about 30 days depending on
plant development.

A total of 39 morphological and physiological
traits were used in correlation anaysis. (Table 1).The
experimental design was a randomized complete-block
design. Linear correlation coefficients between
investigated traits were calculated by SAS [22] program.
Before statistical analysis, the data related to anther
culture traits were transformed by arcsin x*? to normalize
the distribution.
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RESULTSAND DISCUSSION

The means and mean squares of al investigated traits
and the correlation coefficients among anther culture and
agronomic characters are presented in Table 1. Some of
the most significant correlations will be discussed. Highly
significant positive correlations among anther culture
traits were observed. These relationships supported by
the findings of Tuvesson et al. [23] and Powell [24] can
refer a common system of genetic control. However,
Larsen et al. [25], Deaton et al. [26] and Torp et al. [15]
pointed out negative correlation among anther culture
characters, while Ekiz and Konzak [27] and Lazar et al. [ 28]
did not observe significant correlations for these
characters. The ratio of abino plant regeneration will
decrease the success in the anther culture ability
efforts because of high relationship among anther
culture traits. In a study albinism approached up to 100%
thereby preventing the application of this technique in
breeding [29].

Correlation coefficients between agronomic traits
and anther culture traits were in general non-significant,
although some interesting relationships can be
highlighted. The correlation between spike properties,
such as spike weight, grain weight and grain number and
anther culture trait was not significant (Table 1).
However these spike properties of |ater formed tillers were
negatively correlated with green plant regeneration at the
low significant level. The correlation between the shoot
spike properties and some anther culture traits (callus
number and green plant number) was positive and
non-significant. Stem weights of different part of plant
were generally negatively correlated with anther culture
traits. Harvest index value of main shoot and tiller had
positive correlation with anther culture traits, but harvest
index of later formed tillers had negative correlaion. Traits
belonging to later formed tillers were negatively correlated
with anther culture ability of wheat. We conclude that the
extending of tillering time leads to reduction in anther
culture success. Positive correlation tendency between
later formed tillers and albino plant number indicate that
the climatic conditions which extend tillering duration can
trigger the abinism in anther culture application in wheat.
Jacquard et al. [12] also observed a decrease in the
number of responding anthers of barley when the donor
spike was far from the main shoot on the plate of tillering.
Similarly tillering time, especially beginning of third
tiller, was negatively correlated with anther culture trait
(Table 1).
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Spikelet number and spike length were significantly
and positively correlated with callus number and green
plant number. High spikelet number can be used as a
morphological marker which defines callus and green
plant number in anther culture application of wheat.

Grain number per spikelet and flag leaf area and
weight did not show correlation with anther culture traits.
Similarly plant height and some grain filling parameters
which estimated from quadratic curve were not
significantly correlated with anther culture traits, but the
sign of the correlation was negative. However, spike
filling period correlated significantly and positively with
al anther culture traits used in this study. Spike weight
had similar tendency with spike filling period.

Flag leaf and ear emergence time showed significant
correlations with green plant regeneration. These results
demonstrate that earliness characteristics in wheat grains
can promote green plant devel opment.

CONCLUSIONS

Except these phenotypic traits, the other
morphological traits in wheat should be tested for anther
culture ability and correlation between anther culture
traits and morphological traits may be deepened
thoroughly in al of the cereal crops. Defining of
morphological traits related with anther culture will
increase anther culture efficiency. Also those traits
should be deeply investigated in different ecological
conditions.
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