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Abstract: In order to illustrate the competitiveness of three different ploidy wheats( the diploid Triticum monococcum  the
tetraploid Triticum dicoccum and the hexaploid Triticum aestivum Changwu 134)  field experiment was conducted in
Yangling with three planting densities ( low medium and high density exactly 1 2.5 and 4 million plants per hectare)

two kinds of water conditions were taken as well respectively one with normal rainfall and irrigation while the other with
none. The response of plant height above-ground biomass the tiller number per plant grain yield and yield components to
the density and water conditions among three wheat varieties was investigated. The result indicates that: 1) As wheat
population density increased the competition between individuals turned more intensive biomass and tiller was obvious
reduced biomass accumulation rate declined. On the other side the ample supply of moisture promoted the individual
growth difference between populations increased significantly along with individuals competition decreased. The diploid
and tetraploid got the greatest height under medium density at harvest time comparing with hexaploid what; 2) With the
increase of population the competition was strengthened and individual fecundity decreased gradually. Although spike
density increased significantly the strengthening of individual competition for resources limited the dry matter accumulation
in post flowering ultimately resulting in a significant declined in individual reproductivty the final induced that the grain
yeild did not increase with the population increased especially under water deficit. The results showed that there is not a
determined positive linear relationship between population size and yield. Under normal water supply both tetraploid and
hexaploid got the highest yield under low density which proved that high yield could be obtained under appropriate density
in the premise of water saving with reasonable water strategy improved population photosynthetic capacity increased dry

matter accumulation and proportion in post flowering; 3) Tiller number and plant height of Changwu 134 was lower than
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diploid and tetraploid the individual ability to compete for resources was lower while the biomass accumulation rate had
obvious superiority. Tetraploid showed the strongest ability in individual competition among the three ploidy wheats.
Chagnwu 134 abtained the highest population yield under both drought and irrigation treatments the two primitive species
showed no significant difference meanwhile. Chagnwu 134 put up no obvious superiority on grain number per spike and
spike density but seed weight reached around 50 g/per 1000 and harvest index was close to 50% . Modern variety
Chagnwul34 proved the the most significant yield reduction under drought condition and showed up the strongest response
to density under drought stress which confirmed that drought influenced it most and it had a lowest drought resistance
ability. The low competitive ability is the foundation in high population production. Modern wheat varieties put up more
reasonable dry matter allocation ability and they are more close to ideal plant type which means that modern wheat variety
receive high yield from the decrease of individual competiveness. All above-mentioned results provides the theory basis and

good understand for water saving and high yield cultivation and the breeding in the arid and semi-arid area.
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Fig.1 Dynamic changes of soil water content under drought conditions of different different ploidy materials
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Fig.2 Dynamic changes of three ploidy materials height under the different water and density conditions
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Fig.3 Dynamic changes of three ploidy materials biomass of single plant under the different water and density conditions
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Table 1 The changes of three ploidy materials AGR and RGR under different conditions
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AGR( Absolute grow rate) /( g/d) RGR( Relative growth rate) /(mg g™' d™")
Material Treatments
Jointing Booting Flowering X Jointing Booting Flowering .
i Maturity Maturity
stage stage stage stage stage stage )
100 0.009Aa 0.101Bb 0.223A 0.149Ab 1.981Bb 5.802Bb 4.26Aa 1.39Ab
Triticum 250 0.007Bb 0. 148Ab 0.077B 0.019Bb 1.732Bb 7.971Aa 1.666Ba 0.316Bb
monococcum 400 0.010A 0.089Bb 0.029C 0.009Ch 2.029Aa 5.039Bb 0.908Ba 0.256Bhb
100 0.007Bb 0.358Aa 0. 160A 0.229Aa 1.430Ba 11.293Aa 1.619Ab 1.492Aa
250 0.012Aa 0.167Ba 0.085B 0.045Ba 2.313Aa 6.703Bb 1.549Aa 0.616Ba
400 0.013Aa 0.136Ba 0.011C 0.033Ba 2.042Aa 5.778Ba 0.277Bb 0.697Ba
100 0.008Bb 0.174Ab 0.076Ab 0.291Ab 2.095Ab 8.666Aa 1.487Ab 2.885Aa
Triticum 250 0.008Bb 0. 120ABb 0.008Bb 0.071Ba 1.621Bb 6.689ABb 0.242Bb 1.576Ba
dicoccum 400 0.009ABb 0.069Bb 0.004Bb 0.014Ch 1.966Ab 4.599Bb 0.158Ba 0.543Ca
100 0.013Aa 0.199Aa 0. 156Aa 0.348Aa 2.407 Aa 7.360ABb 2.253Aa 2.504Ab
250 0.010Aa 0.211Aa 0.051Ba 0.045Bb 2.241Aa 8.489Aa 0.874Ba 0.625Bb
400 0.012Aa 0. 158Ba 0.006Ca 0.018Ca 2.432Aa 6.633Ba 0.133Ch 0.378Ch
134 100 0.005Bb 0.153Ab 0.037Ab 0.250Ab 0.980Bb 8.432Ab 0.876ABa 3.117Ab
Triticum 250 0. 006Bb 0. 090Bb 0. 0344a 0. 083Bb 1. 3994Bb 6. 0884Ba 1. 1534a 1.811Ba
aestivum 400 0.010Aa 0.066Bb 0.014Ba 0.033Ca 1.655Aa 4.030Bb 0.561Ba 1.005Ca
Changwu 134 100 0.008Ba 0.193Aa 0.048Aa 0.406Aa 1.951ABa 8.988Aa 0.913Aa 3.665Aa
250 0.014Aa 0.137Ba 0.028Bb 0.117Ba 2.318Aa 5.530Bb 0.634Bb 1.793Ba
400 0.010Ba 0. 159ABa 0.007Ch 0.031Ca 1.351Bb 6.494Ba 0. 155Ch 0.619Ch
0.05 0.05
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Fig.4 Dynamic changes of three ploidy materials tiller number per plant under the different water and density conditions
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Table 2 Coefficient variation of growth indexes of three ploidy materials under different water and density conditions at maturity
134
T. monococcum L T. dicoccon Schuebl T. aestivum L Changwu 134
Items
Drought Irrigation Drought Irrigation Drought Irrigation
Height/% 5.19 1.82 6.41 3.06 0.80 7.12
Biomass of single plant/% 63.30 68.02 82.72 73.19 61.46 63.51
Tiller number per plant/% 21.36 27.42 25.10 29.09 20.22 21.12
Yield/ % 6.73 6.01 1.98 17.12 9.07 2.46
2.5 ;
33 472 /hm’ 433 /hm’.
>
>
° > > o
33
Table 3 Yield and yield components of three ploidy materials
s 1% /( kg/hm?)
Material Treatment A hmz,) Kernels per spike Thousand Harvest index Yield
Spike density kernel weight
100 446Bb 31.6Ab 30.230Aa 28.0Aa 3693.6Ab
Triticum monococcum 250 587Ab 34.0Aa 27.665Bb 27.2Aa 4218.9Aa
400 657Aa 30.1Aa 26.004Ch 25.7Aa 3896.2Ab
100 601Ba 35.7Aa 30.067ABa 25.1Aa 4852.2Aa
250 697ABa 34.0Aa 32.644Aa 21.8Aa 4436.3Aa
400 760Aa 31.2Aa 28.654Ba 23.6Aa 4984.2Aa
100 472Ab 32.9Aa 31.338Aa 26.2Aa 4035.2Ab
Triticum dicoccum 250 562Aa 29.8Aba 27.890Ab 27.2Aa 3878.8Ab
400 553Ab 28.3Ba 27.374Aa 30.5Aa 3963.6Ab
100 581Ba 37.8Aa 30.400Ba 28.4Aa 5750.3Aa
250 630Ba 32.6Ba 33.203Aa 22.5Ab 4434.7Ba
400 713Aa 27.9Ca 29.503Ba 21.2Ab 4235.7Ba
134 100 433Ba 19.2Ab 50.181Aa 34.7Ab 4339.1Bb
Triticum aestivum 250 563Ab 24.4Aa 49.057Aa 32.4Aa 4895.2Ab
Changwu 134 400 595Aa 21.1Ab 48.622Aa 34.3Aa 5200. 1Ab
100 557Ba 31.5Aa 49.847Aa 48.2Aa 9038.8Aa
250 691ABa 26.9Ba 50.406Aa 41.6Aa 8858.4Aa
400 723Aa 30.4ABa 48.329Aa 39.3Aa 8605.9Aa
0.05 0.05
134
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