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Effect of environment and genetic on yield and seed size of single crosses of sugar
beet (Beta vulgarisL.)
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Tablel. Physical and chemical properties of the soil at experimental site 0-30 cm soil depth
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Table 2. Mean comparison of weight percent of seed sizes of sugar beet single crosses in Karaj, Ardabil and Firouzkooh
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Karaj 5 0.21a 0.06¢c 0.39b 0.34a
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Fig. 1. Mean comparison of minimum, maximum and average of air temperature (A) and relative humidity (B)

from the beginning of flowering and grain filling stages in Karaj, Ardabil and Firouzkooh
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Table 3. Mean comparison of weight percent of seed sizes of sugar beet singles crosses in Karaj, Ardabil and Firouzkooh

S S o5lat oS K 55 e a0 55 ks See Sis oy S e WY YL LA s Slas Sis oy skl Hd s Ses S dens s e e Y5 ods Sles Sis deoys
Single cross number Single cross " Seed yield<3.5mmg@ Seed yield>3.2mm= Standard seed Yield Seed yield<2mmsz

1 SC(231*261) 0.11bcd 0.15bc 0.49a 0.23bc
2 SC(231*7112) 0.14abc 0.20ab 0.43bcd 0.21cd
3 SC(231*419) 0.11bcd 0.16bc 0.48ab 0.23bc
4 SC(231*436) 0.10d 0.20ab 0.46ab 0.23bc
5 SC(231*474) 0.10cd 0.14c 0.45abc 0.29a

6 SC(231*452) 0.09d 0.17bc 0.46abc 0.26ab
7 SC(231*428) 0.10d 0.15bc 0.47ab 0.28ab
8 SC(231*FC607) 0.14ab 0.25a 0.39d 0.20cd
9 SC(231*FC708) 0.16a 0.23a 0.39d 0.21cd
10 SC(231*KWS) 0.17a 0.25a 0.40cd 0.18d

-X;)\-U&)‘)\;M\;)}wM})@JL&;"C&,&)}k;};O}F}Tw\m‘jEM\L{P&\J}P‘S'J'}A{&&;&@;}}:—ﬂjﬁjﬁ
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Tukey Test
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Table 4. Canonical correlation analysis between environmental parameters and mean weight percent of seed sizes of sugar beet singles crosses in Karaj, Ardabil and Firouzkooh

e b a8l ol g 3 5ll iyl i e el Sl st 3,18kl byl i e o
ol Sl gt S5 Bl Jelse S5 e b oo
S5 b Canonical redundancy standardized variance Canonical redundancy standardized variance S o B S5 San
Canonical ~ Of environmental parameters with canonical of seed parameters with canonical variable lawsY S5 0557 Squared canonical canonical o35 e
function variable of seed parameters of environmental parameters Wilks Lambda correlation correlation Eigenvalue
1 0.4858 0.4334 67.63" 0.91 0.9523 9.7282
2 0.1518 0.0475 13.84™ 0.33 0.5718 0.4857

S5 Sle e b5yt 5 lao Il S3s desys S0k 5 saaldl Jolse o  Krmen lezstle ol s 0 Jsd
Table 5. Construction coefficients of correlation between environmental parameters and mean weight percent of seed sizes with canonical variables

Environmental parameters o8l Lol 5o W2 wi Biophysical seed parameters 2 (K5 g Sl s V2 V1
Height above sea level Lys mkw jipls,  0.7934  -0.6087 | Total seed Yield s JS s Se -0.5813  0.1030
Minimum temperture Lsaws  0.3069 0.9517 | Seed yield<2mm = s e e ¥ sds See G55 4w, 0.3494 0 0.8220
Maximum temperture Lsats, 0.6725  0.7401 | Standard seed Yield Sylskul Hd s Slee S35 deys 0.2418  -0.5522
Average temperture Ly »Kke  0.8695  0.4939 | Seedyield>3.2mmz ;s e La¥/Y VL 4 s Slee S55 4w, -0.4422  -0.8337
Sunny hours BT okl -0.0026  1.0000 | Seedyield<3.5mm@ 53 e La¥/0,:5 04 s S Sjs 4wy 01112 0.8387
Humidity Cosb, S5l -0.9238  -0.3828
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Table 6. Construction correlation coefficients between environmental parameters and mean weight percent of seed sizes with their canonical variables set against

Environmental parameters sl jal,e V2 V1 Biophysical seed parameters s (50 Sl s W2 w1
Height above sea level ;s bl i pls 0.4536 -0.5796 | Total seed Yield b s Se -0.3224 0.0981
Minimum temperture bs €S 0.1755 0.9063 | Seed yield<2mm = S e ¥ 5 ok s Shes S35 Ao 0.1998 0.7828
Maximum temperture Lo iy 0.3845 0.7048 | Standard seed Yield Solel Hdo 3 Slas 5 ooy 0.1382 -0.5258
Average temperture s Sk 0.4972 0.4704 | Seed yield>3.2mm= ;s 2o La¥/Y YU od s Slos Sjsaw,s  -0.2528 -0.7939
Sunny hours seTokl  -0.0015 0.9523 | Seedyield<3.5mm@ 53 2 Ja¥/0 5 odos Shas Sj5doys  -0.0636 0.7986
Humidity cob, Sk -0.5282  -0.3645

Jlie 6 gomn S5 (sla e b B sbtir dy lae Il 555 Ay o S0le 5 oadl Jul g 4 i Stes g Y o

Table 7. Squared multiple correlation between environmental parameters and mean weight percent of seed sizes with their canonical variables set against

Environmental parameters i folse V1 V2 Biophysical seed parameters A (G5 g Sl guat w1 w2
Height above sea level u,s k. jisw,0  0.3360 0.5418 | Total seed Yield s )5 Se 0.0096  0.1201
Minimum temperture Ly «wS  0.8214 0.8522 | Seed yield<2mmz Slasge he ¥ 5ok Ses Sis4eys 06128 0.6527
Maximum temperture Lsaiy, 0.4967 0.6446 | Standard seed Yield sylblkal Hds Slee Sjs 4oy 0.2765  0.2956
Average temperture Lo (:Ske  0.2212  0.4684 | Seed yield>3.2mmz= 1,5 e Lo ¥/¥Y VL ,d s Shee S35 4wys  0.6303  0.6942
Sunny hours LT okl 0.9068 0.9068 | Seed yield<3.5mm 55 e L ¥i0 5 ok See Sjs ey 0.6378  0.6418
Humidity cosby Sk 01329 04119
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Effect of environment and genetic on yield and seed size of single crosses of sugar
beet (Beta vulgarisL.)

Mirzaei, M.R. !, J. Asghari?, D. Fatholah Taleghani® and S. Sadghzadeh
Hemayati*

ABSTRACT

Mirzaei, M.R., J. Asghari, D. Fatholah Taleghani and S. Sadghzadeh Hemayati. 2016. Effect of environment and genetic on
yield and seed size of single crosses of sugar beet (Beta wvulgaris L.). Iranian Journal of Crop Sciences. 18(1): 1-13.

(In Persian).

Effects of genetic and environmental factors on yield and seed size of 10 sugar beet singles crosses were
evaluated using randomized complete block design with four replications. Experiments were carried out in
Ardabil, Firouzkooh, and Karaj, Iran, in 2013-14. Plant materials included 10 CMS lines crosses with one O-
type. Combined analysis of variance for placesshowed that sugar beet seed yield was influenced by both genetic
and environmental parameters. Some of the environmental parameters had significant effect on seed size. Cold
regions including Ardabil and Firouzkooh showed higher standard seed production (%) compared with temperate
region, Karaj. In addition to environmental differences, significant differences were also observed among CMS
lines in relation to standard seed production (%) (singles crosses). Considering standard seed size, results
showed that the weight (%) of seed with standard sizes was influenced by both genetic and environmental
parameters. Five biophysical seed characteristics and 6 environmental parameters collected from synoptic
station. Canonical correlation study showed a relatively high and significant relationship between biophysical
seed characteristics and environmental parameters and formed five canonical groups, among which only the first
and the second groups were statistically significant. From the total variance of seed biophysical parameters, 48%
of the total variance of seed biophysical variation was predictable by the first and the second canonical variables
of environmental parameters. The first canonical variable function indicated the reduction of both standard and
above standard seed size yields in comparison with under standard seed size. Considering of high positive
construction coefficients for sunny hours and minimum and maximum temperatures, it can be concluded that the
standard and above standard seed size yield reduced under Karaj environmental conditions with long sunny
hours, higher minimum and maximum temperatures and lower altitude compared with Ardabil and Firouzkooh

environmental conditions.

Keyword: Biophysical seed characteristics, Canonical correlation analysis, Environmental parameters, Seed

size and Sugar beet.
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