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Abstract

Background and Objectives

This study aimed at determining growth indices and temperature requirements at different stages
of plant growth in order to optimize the ecology of plants to increase yield due to the availability
of appropriate access to many agro technological issues, including appropriate planting dates,
timely irrigation, appropriate time of harvesting, proper time to control the pests and diseases, the
selection the appropriate cultivars, and achieving the highest yield of crops. The study also aimed
at determining the growth indices and the growth rate of oat based on the BBCH scale.

Materials and Methods

This experiment was conducted in the experimental field of Shahid Chamran University of
Ahvaz during 2013-2014 growing season. Five oat genotypes (V1, V2, V3, V4, and V5) were
grown under three different planting densities (including 300, 400, and 500 plants.m) using
factorial experiment based on a randomized complete block design with three replicates.
Growing Degree Days (GDD) of the different growing stages, according to the BBCH scale, and
the daily temperature were calculated. Several physiological traits such as CGR, relative growth
rate (RGR), net assimilation rate (NAR), SPAD value and total dry matter yield were evaluated.

Results

The treatments had different effects on growth indices and physiological traits such as plant
growth rate (CGR), relative growth rate (RGR), net assimilasion rate (NAR), leaf chlorophyll
content, chlorophyll meter number, and dry matter yield. The results of the mean comparison
showed that V2 had the highest level of NAR, RGR, CGR and TDW among oat genotypes, with
an average of 1.40 g.m?.day™, 0.0015 g. g™.da, 6.34 g.m?.day and 39.87 g.m-*.day respectively,
at a density of 300 plants / m2. In contrast, V1 had the lowest total dry matter yield with an
average of 22.95 g.m-? day. Among the genotypes, V2 had the lowest growth period with a
density of 300 plants.m™ with an average of 162 days of planting and 1899 days of growth (GDD
in degrees C) and V4 had the highest growth period among the studied genotypes at a density of
500 plants.m™ with the average of 175 days of sowing and 2178 days of growth.
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Discussion

Reducing CGR at high densities can result in reduced photosynthetic energy in the growth of
organs, or increased respiration or poor nutritional transmission of the growth of leaves from the
root (Moradpour et al. 2013). Because of the decreasing RGR trend and the increasing density,
dry matter accumulation was mainly attributed to undifferentiated tissues, as well as the shading
of leaves on each other. Moreover, the increase in the age of the leaves can be considered
effective in this decrease. Reductions in NAR during the increase in density can be attributed to
the rapid addition of assimilates to seeds and the aging of the leaves. Considering the results of
this research, it is suggested that using a GDD scale can lead to better at the growing season by
estimating the time table as well as the time of phenological stages of oat in order to manage
agricultural production, and therefore to determine the necessary conditions for plant growth.

Keywords: Crop growth rate, Forage, Growing degree days, Net assimilation rate, Relative
growth rate, SPAD value
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Table 1. The certificate oat genotypes

Genotypes Pedigree
V1 WeiB/Flipper IR60s CRD EU_Unknown
V2 Prairie/Gem WI1X7980-3 FL0O3Ab495-496
V3 MNO00206 / MN841845 MNO3PY13339 D.Stuthman
V4 MN98148/0A982-6 MNO03115 FL04Ab292

V5 ND950205/HiFi ND000824 FL04Ab242
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Table 2. Mean comparison of density and genotype interactions on studied traits in tillering and grain doughy stages of oat genotypes
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Means values within a column followed by the same letter are not significantly different (p=0.05) according to the Duncan test.
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Table 3. Mean comparison of density and genotype interactions on heat units and growing degree days (GDD) )(°C) of oat genotypes

oolie lul p ady Lol o o 05

Senescence M"a turitgl development Flowering Earing Booting  Stemelongation Tillering development Germination Code of main growth stage
according of BBCH scale for cereals

300.1% 168.3° 140.99 131.7' 138.5 3042 333.1" 307.6° 654.2° 88.2 V1

295.4° 1453 139.4" 103 153.1° 241.1° 351.1' 365.2°  604.8" 88.2* V2 Gt €13

276.7"  191.3"™ 204° 141.7° 138.5° 151.5" 426.7° 307¢ 604.8" 88.2% V3 e A

299°° 170.9° 187.3°  158.7° 178.8°  300.6° 333.7" 4438  639.2° 882* 4 300 plants per square meter

277.9° 169.7% 242.7° 88.2™ 90.6' 225.8¢ 359.4% 310.3° 715.8¢ 88.2° V5

300.3®  168.5° 142.29 136" 138" 181.8' 443.2% 213.1f 798.3% 88.2% V1

297.8° 1448 138.8"  108.1" 190.6 197.7 362.8 3103°  7275° 88.2° V2 e s iy ¥ (S

2762 190.2° 206.3"  147.2° 138.7"  149.6° 406.7° 1226"  639.2' 88.2° V3 4, Iang or square meter

300.9° 168.9° 188.4° 159.9° 168.8° 281¢ 414.5° 199.7¢ 615.7¢ 88.2° V4 P Persq

234.8° 171.1° 205.1°  118.3 100.9' 224.2" 375.2¢ 189.2" 765.6° 88.2° V5

298.3° 169.7% 143.7" 138.0¢ 139.8° 185.3% 419.1° 178.8' 604.8" 88.2% V1

3012 1445 14119 1407 12399 2356 283.7" 2705°  469.1¢ 88.2° V2 e 33 Gy (S

275.2'  192.7° 205.1"  152.0° 1385  165.3" 373" 146.8' 5938 882" V3 500 Lians oot sauare muter

300.7°  168.1° 1001°  161.2° 141.7°  290.0° 398.6' 1746 5398 g2t 4 o0 PEANGPENS

212.8" 194.4° 204.5° 118.4 109.5" 203.9' 365.0' 150.5% 798.3 88.2° V5

9.33 7.81 12.50 8.18 11.71 8.11 15.33 6.21 11.85 0 (o) Dt 2

C.V. (%)

..u;m:s)u@”dgsug,‘;u?bw);acb,;‘SJuT;ajtgmps;;wgf&‘p\b&t,\;6;,;,,“\.\;\_;5\;51
Means Values within a column followed by the same letter are not significantly different (p = 0.05) according to the Duncan test.
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Table 4. Interaction of density and genotypes on number of day after planting of oat genotypes

oé o1y BBCH wobde wlol pudy ol do> o o5

Code of main growth stage according of BBCH scale for cereals

Sy o> g0

QPP g0 o1
500 plants per square meter

Qg tee o1y
400 plants per square meter

f TS BLE T AR AP Growth stage

300 plants per square meter

V5 V4 V3 V2 V1 V5 V4 V3 V2 VI V5 V4 V3 V2 Vi
ol
99 79 84 69 85 97 8 8 94 99 93 88 85 85 89 i
Germination
E g
86 69 81 9%5 96 84 84 79 94 94 94 90 91 93 96
Leaf development
112 107 109 103 110 110 104 109 109 109 106 101 107 100 99 S
Tillering
Slo o o sb
126 128 120 120 122 125 124 119 122 121 122 122 118 117 120 )
Stem elongation
Sy N
133 136 130 128 132 132 135 129 129 131 129 134 128 128 130 )
Booting
Ry ad
139 144 138 136 139 138 143 137 135 136 134 142 136 134 137 .
Earing
149 153 148 143 146 148 152 147 142 145 145 151 146 141 144 ) S
Flowering
158 161 1574 150 154 156 160 156 149 153 154 159 155 148 152 e
Seed development
Sidnis S
168 175 170 164 168 167 174 169 163 167 167 173 168 162 166 *’_’5”“”5 &
Maturity
168 175 170 164 168 167 174 169 163 167 167 173 168 162 166 e

Senescence
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Table 5. Correlation coefficients between different traits in tillering and grain doughy stages

Olho .
Traits Olao G dl> 0
RV LAY o My s g ols™ Wiy oas g ols™ Wy oas yw Traits Gsigéveth
SPAD value NAR RGR CGR
o i ol Sles
0.091 -0.227 -0.880 0.165 b
Total dry matter yield .
*k *k a\.f Sy & =
-0.135 0.825 0.562 P F
CGR o é g
-0.094 0.62" St S 5
RGR &
02337 u.a“l:- ‘Sjl.wb:lﬁ C.f-PJw'
NAR
o i o3l Sles
0.058 -0.049 -0.488 -0.001 b o
Total dry matter yield 8 .
" " A uk, 5 &
0.047 0.930 0.857 A=
CGR o g }
0.071 0.64” S
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