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ABSTRACT

A field experiment was carried out during the winter agricultural season 2019-2020
at two location (Al-Hamdaniya, Talkef) to study the effect of nitrogen fertilizer, its
application dates, and polymer gel on the growth traits of bread wheat (Triticum
aestivum L), cultivar Talafar (3), and the RCBD was used. According to the split plots
system and with three replications, the experiment included two factors, the first factor,
levels of nitrogen fertilizer and its addition times, which are five levels :{ (zero as
control treatment), (40 kg N /h: 1/2 when planting +1/2 beginning of Tillars), (40 kg N
/h: 1/3 when planting +2/3 beginning of Tillars), (80 kgN /h: 1/2 when planting +1/2
beginning of Tillars) , (80 kg N /h : 1/3 when planting +2/3 beginning of Tillars)} and
the second factor polymer gel in four levels (0, 80, 160 and 240 kg /h) occupied
coefficients The nitrogen fertilizer and the application of the main plots in the main
plots experiment. The polymer gel levels occupied the sub plots. The results indicate
that the levels of nitrogen fertilizer and the dates of its addition achieved a significant
increase in most of the growth traits and for both locations, and the levels of polymer
gel led to a significant increase in most of the growth traits, two study location, and The
significant interaction response got all the growth traits except for the number of days
until the beginning of flowering for the AL-Hamdaniya location and C.G.R for the
Talkef location.
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INTRODUCTION
Wheat cultivation Triticum aestivum L. occupies strategic importance in global markets,
and this is what prompted many developing and developed countries to adopt economic
policies aimed at developing the crop and reducing its import with the aim of achieving
sufficiency, and this means that countries seek to raise their competitiveness of this crop
and boost their exports. And the development of its security sources of cash (Jassim,
2018). The area planted with wheat harvest for the 2019 season was 6331116 dunums
and the productivity was estimated at 4343473 tons and the average yield was 686.11
kg /d for Irag in in important factors that lead to an increase in the yield and must be
added in the
general, and the area cultivated in Nineveh governorate was 1613187 dunums
the soil and in the quantities that the plant needs is necessary to obtain good yield
(Muhammad et al.,, 2016). Nitrogen fertilizers are considered one of the
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and its productivity was estimated at 851219 tons (Agricultural Statistics, 2019),
Nitrogen is at the forefront of the nutrients that the plant needs, so its presence
specified quantities and the dates recommended by the Ministry of Agriculture
(Agricultural Research Center , 2014) polymer gel are hydrophobic polymers that can
absorb large amounts of water as well as reduce hydration Artemisia nutrients on soil
layers that the use of polymer gel may significantly reduce the effect of drought stress
on the plant. Nevertheless, its use in field cultivation of field crops is little or very little
, but with the recent decrease in the price of polymer gel significantly, it was the reason
behind its use on crops, especially plants Wheat (Wyzinske and Grabinski, 2018), this
research aims to test the best level of nitrogen fertilizer and application dates, as well
as to test the technique of adding polymer gel to the soil and determine the appropriate
level to obtain the best growth of bread wheat crops that are always cultivated in
Moderate Rainfall area.

MATERIALS AND METHODS

Afield experiment was conducted in two location for the winter agricultural
season 2019-2020 as the first experiment was applied in the fields of a farmer in the
Jleiukhan area of AL-Hamdaniya district, which is a semi-guaranteed area of rain,
which is 15 km from the center of the city of Mosul, and the other is in the fields of one
of the farmers in the Talkef region. It is 20 km away from the city center of Mosul,
which is a semi-guaranteed area of rain to study the effect of nitrogen fertilizer, its
addition times, and polymer gel on the growth traits of the bread wheat crop (Triticum
aestivum L) the experiment was carried out using the RCBD design according to the
split plots system as reported by( Al-Rawi and Khalaf Allah , 2000) and with three
replications, and each repeater consists of (20) experimental units and each
experimental unit consists of 5 lines with a length of (5 m). And a distance of (17 cm)
between one line and another, and the distance between an experimental unit and
another (1 m) and between a repeater and another (1 m). and polymer gel was applied
with the date of the first addition of nitrogen fertilizer and the entire phosphate fertilizer
of 90 kg / h (46% P.0Os) when planting and at a depth of (9 cm) and a depth of (5 cm)
respectively and the planting date was on 15/11/2019 for AL- Hamdaniya location and
on 18/11/2019 Talkef location The study factors were as follows The first factor: the
levels of nitrogen fertilizer and its application times, which are five levels including :
(Zero) the control treatment, (40 kg N /h 1/2 +1/2) , (40 kg N /h 1/3 +2/3) , (80 kg N /h
1/2 +1/2) , (80 Kg N /h 1/3 +2 /3) Note that the dates of addition include half the quantity
when planting and the other half, the beginning of the tillers stage (Khalil et.al, 2015)
The second factor: polymer gel with four levels (0, 80, 160 and 240 kg / h) occupied
the levels of nitrogen fertilization and the dates of adding it to the main plots and the
polymer gel levels occupied the sub plots. A sample was taken from different soil
locations for each experiment at a depth of (0-30 cm) before planting and analyzed in
the Department of Environmental Protection and Improvement/ Dohuk Environment /
Laboratories Division. To determine the chemical and physical characteristics based
on( Black ,1965) and the results of the analysis are shown in Table (1). Monthly rainfall
rates were recorded during the agricultural season, in Al-Hamdania and Talkef for the
year 2019-2020 Table (2)
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Table (1): Results of soil samples analysis.

RERY BN FUPS I U PN
2021 (1) 22411 (49) 2laal

The type of Clay silt% | Sand Textural Total Total Total organic | PH EC
sample % % nitrogen | phosphorous | potassium | matter )dc/
ppm ppm ppm % m(
AL- 55.80 | 36.40 | 7.80 | Silty 330 35.48 325 1.32 | 7.8]0.16
Talkef 20.30 | 45.20 | 34.50 | Mix 670 48.07 260 122 | 7.3]0.26
8
Table (2): Monthly precipitation, rainfall amounts (mm).
Month-year October November | December | January | February | March April May Total /mm
(1) 2019 (2) 2019 2019 2020 2020 2020 | 2020 | 2020
AL- 16 5 102 74 144 28 28 0 397
Hamdaniya
Talkef 13 3 130.5 98 225 31.5 0 0 532.5

The following traits were studied: The number of days until the beginning of
flowering (Alamy ,2015) ,Plant height (cm) , The total number of tillers (m?), The leaf
area of the plant (cm?.m?) Thomas ,1975), leaf area index , leaf area of the flag (cm?)
,Chlorophyll Content Index (CCI) spad , Measuring the water content % of the flag leaf
when flowering ,Net Assimilation Rate(N.A.R).(g/cm?/day),Crop  Growth
Rate(C.G.R)(Hunt,1982 ).

The data for the studied traits were analyzed statistically using the SAS program,
(Antar and Al-Wakaa, 2017) by Randomized complete block design ( RCBD) with the
split plots system for each site separately, as reported by (Al-Rawi and Khalaf Allah,
2000). The coefficients for each of the sources of variance with the significant effect
(Duncan, 1955). The averages followed by different letters indicate the existence of
significant differences between them .

RESULTS AND DISCUSSION

The results presented in the Table (3, 4, 5, 6) indicated the response of most of the
growth traits to the levels of nitrogen fertilizer, the dates of its addition and the polymer
gel, as well as there was an interaction between the levels of nitrogen fertilizer and the
dates of its addition with the levels of polymer gel in most of the growth traits.
1-The effect of fertilizer levels and application times on growth traits locations (Al-
Hamdaniya and Talkef) two

The results presented in Table (3) indicate that the level of nitrogen fertilizer
exceeded 80 kg N/h and the date of the second addition was significant in all growth
traits with the exception of the number of days until the beginning of flowering, which
reached 111.66 cm, 368.17 tiller.m2, 35791 cm? .m?, 3.57,25.45 cm?,16.03 CClI, 65.77
%, 0.0027700 g.cm?/ day, 0.0099112 g.cm?.day. for traits of plant height, number of
tillers, leaf area, leaf area index, flag leaf area, CCI, water content % of flag leaf,N,A.R
and C.G.R respectively and did not differ significantly from the date of the first addition
to the same level of fertilizer at AL- Hamdaniya location, and in Talkef location of this
condition exceeds the level of nitrogen fertilizer 80 kg N /h and the second addition date
is significant in the quality of the number of days until the beginning of flowering, plant
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height, number of tillers m?, leaf area, leaf area index, flag leaf area and chlorophyll
content index as it reached 125.7, 113.58 ¢cm,556.75 tiller.m?, 65241cm2.m?, 6.50, 36.72
cm?, 15.54 CCI. The reason for this is due to the date of adding the nitrogen element at
the beginning of the branching stage, which is the growth stage during which the
formation and growth of the various plant organs will lead to an increase in the ability
to tillers out as a result of the increase in the meristematic activity of the plant (Abdul-
Jawad et al. 1989) and it did not differ significantly from the date of the first addition
of the same level of fertilizer. As for the traits of the water content % of the flag leaf,
net assimilation rate and crop growth rate, the fertilizer did not have a significant effect
for these traits

2-The effect of the polymer gel levels on growth traits two locations.

The results presented in Table (4) show that there is a significant superiority
between the levels of polymer gel for the growth traits in the two research locations. In
AL- Hamdaniya location, the level of the polymer gel exceeded 160 kg /h significantly
in the traits of plant height, number of tillers, leaf area, leaf area index , net assimilation
rate. The crop growth rate was 106.13 c¢m, 337.80tiller.m? , 30336 cm?.m?, 2.96,
0.0029327 g.cm?.day, 0.0085845 g.cm?.day Respectively. It did not differ significantly
from the level of the polymer gel 240 kg /h, while all the levels of the polymer gel were
superior to the control treatment in the area of the flag leaf, chlorophyll content index
and water content flag leaf. At the Talkef location, the level of 160, 240 kg /h was
significantly higher in the quality of plant height, the number of tillers .m? and water
content % of the flag leaf, and the level 80, 160, 240 kg /h was significantly higher than
the control treatment in the traits of the leaf area, leaf area index, leaf area of the flag,
chlorophyll content index and crop growth rate. The reason for this is that polymer gel
led to the retention of water and nutrients and its provision to the plant during its growth
stages and according to the plant’s need, ie the polymer gel acted as a storage of
moisture and nutrients (Jion et al., 2017) (EL-Hardy et al, 2009)As for the traits of the
number of days until the beginning of flowering and the of crop growth rate, there were
no significant differences between the levels of polymer gel for these traits
3- The effect of the interaction between nitrogen fertilizer, application dates and
polymer gel on the growth traits of AL- Hamdaniya location.

Table (5) indicates the presence of an interaction between the nitrogen fertilizer,
its application times, with polymer gel for all growth traits  The interaction between
the level of nitrogen fertilizer 40 kg N /h with the date of the first addition with (zero)
polymer gel gave the significant average of the number of days until the beginning of
flowering reached 125.3, also the fertilizer level 80 kg N /h and the date of the second
addition with the level of polymer gel 160 kg /h significant The average traits of the
plant height was 113.66 cm, the level was achieved at interaction 80 kg N /h, with the
first time of addition with the level was 240 kg /h . interaction Level 160 kg of polymer
gel /h with level 80 kg N / h, date of second edition with level 240 kg polymer gel /h,
the significant rate of leaf area traits was 39289, 38125 cm? / m?, the interaction between
the level of 80 kg N/h with the second addition date with the level 240 kg polymer gel
/h The highest average for leaf area index characteristic was 3.81, the level was given
to 80 kg N /h and the second addition date with polymer gel level 160 kg /h The
significant average for flag leaf area traits was 30.40 cm?, the interaction between the
80 kg N /h level for the second appointment with the 80 level was achieved. Kg /h
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polymer gel, the rate of traits The chlorophyll content index reached 16.87 spad, the
interaction between the fertilizer level 80 kg N /h with the first addition time with the
level of 240 kg polymer gel /h, the highest rate of water content traits of the flag leaf
was 75.60%, the interaction between the level of the nitrogen fertilizer 80 kg N/h with
the first addition date With polymer gel level of 160 kg /h for net assimilation rate
traits, it reached 0.0033980 g/cm?/day, and it gave the significant rate of the traits
between the level of nitrogen fertilizer 80 kg N /h with the first time of addition with
the level of polymer gel 160 kg /h, which reached 0.011758 g / cm? / day

4- The effect of the interaction between nitrogen fertilizer, application dates and
polymer gel on the growth traits of Talkef location.

Table (6) indicates the presence of an interaction between the nitrogen fertilizer,
its addition times, with the polymer gel for all growth traits except for N.A.R. traits, as
it gave the interaction between the level of 80 kg N /h with the first addition date with
level 0, 240 of the polymer gel, as well as the level 80 kg / h with the second addition
date with polymer gel level of 0, 80 kg / h, the significant average of the grade was
126.3, 126.0,126.3, and 126.0, respectively. The interaction between the level of
nitrogen fertilizer 80 kg N /h with the date of first addition with the polymer gel 240 kg
/ h gave the significant rate plant height reached 118.33 cm, it gave the level 80 kg N
/h with the date of the second addition with the level of polymer gel 240 kg /h The
significant rate of the number of tillers reached 594.67 tillers.m?, the rate of leaf area
traits which reached 84560 cm?.m? of interaction between the level 80 kg N /h and the
date of the first addition with the level of 160 kg polymer gel /h, and the rate of the leaf
area index trait was 7.93 from the interaction between the fertilizer level 80 kg N / h
and the date of the first addition with the level of polymer gel 160 kg / h, while the rate
of the traits was reached Flag leaf area 42.66 cm? , gave interaction between the level
of 80 kg /h with the second dates of addition with the level of polymer gel of 240 kg /h
gave the interaction between the level of 80 kg N / h the second date with the levels of
polymers gel 160 and 240 kg / h,The significant average chlorophyll content index traits
was 15.91 and 16.03 for the two levels respectively, The highest rate of water content
% traits of the flag leaf was 82.45% of the interaction between the level of nitrogen
fertilizer 40 kg N / h, the first date with the level of polymer gel 240 kg / h , gave the
interaction between the fertilizer level 40 kg N / h and the second addition date with the
level of polymer gel 240 kg /h and The The highest value for the traits of the crop growth
rate was 0.016028 gm/cm/day.
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Table (3): the effect of nitrogen fertilizer and application times on the growth traits of the two experimental location (Hamdaniya and
Talkef) AL- Hamdaniya location.

Growth traits No. days Plant No. tillers | leaf area leaf | Flag leaf | (CCI) Water (N.AR) C.GR
Nitrogen . E”“_‘ the . height / m?) (cm?.m?2) | area area Spad | content% | (g/cm?/ | g/cm?¥ day
and dates of | flowering | (€M) index | (cm?) offlag | day)
addition(kg/h) (cm?) leaf
Zero 124.0 100.25¢c | 297.33c 20952 b 2.08c | 16,81c 13.03b 61.61Db 0.0023 b 0.0074 d
40 (1/2 +1/2) 124.3 101.41c | 312.08Db 23242 b 2.31b | 19.00bc| 12.85b | 6451ab 0.0025 b 0.0059 ¢
C
40 (1/3 +2/3) 124.3 103.33¢ | 336.17D 25016 b | 249b | 21.08b | 14.02ab | 64.90ab | 0.0026 ab 0.0068 c
80 (1/2 +1/2) 124.4 107.55b | 371.58 a 33340a | 3.25a | 25.48a | 1490ab | 67.18a 0.0027 a 0.0084 b
80 (1/3 +2/3) 124.0 111.66a | 368.17a 35791a | 357a | 2545a 16.03a | 65.77ab 0.0027 a 0.0099 a
Talkef location
Zero 1246 b 101.50c | 460.50b 56939b | 5.66b | 29.86¢C 14.05b 69.86 0.0019 0.0112
40 (1/2 +1/2) 1249b 106.08 bc | 474.58 b 56217b | 557b | 31.07bc | 13.47b 75.33 0.0021 0.0118
40 (1/3 +2/3) 125.0ab | 110.58ab | 492.33b | 63820ab |6.34ab| 33.90 14.09b 76.06 0.0020 0.0132
abc
80 (1/2 +1/2) 125.7 a 113.91a | 506.67 ab 72688 a 7.23a | 37.8la 13.58 b 71.44 0.0020 0.0147
80 (1/3 +2/3) 125.7 a 113.58 a 556.75 a 65241ab |6.50ab | 36.72ab | 1554a 70.79 0.0021 0.0137

The numbers bearing the same letter do not differ significantly at the probability level (5%)
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Table (4): The effect of Polymer gel on the growth traits of the experiment location (Al-Hamdaniya and Talkef).

AL- Hamdaniya location.

Growth trai No. of days Plant No.tillars | leaf area | leaf area | Flag leaf | (CCI) Water (N.AR) C.GR
Polynter until height (m?) (cm?>m” | index area Spad content% of | (g/cm?/ (9/cm?/
gel beginning (cm) 2y (cm?) (cm?) flag leaf day) day)
of flowering
Zero 124.6 101.86¢c | 321.73b | 24524b | 2.44b | 17.92b | 12.67b 58.15b 0.0022 b 0.0059 b
80 123.8 104.60b | 333.73b | 26043b | 259b | 22.71a | 14.60a 65.55 a 0.0022 ab 0.0067 ab
160 123.8 106.13a | 337.80ab | 30336 a 2.96 23.75a | 14.68a 68.20 a 0.0029 a 0.0085 a
b
240 123.9 106.35a | 355.40a | 29769a | 297a | 21.8la | 1453a 67.28 a 0.00253 ab 0.0074 ab
Talkef location
Zero 125.2 106.00c | 473.53b | 50678 b | 5.16b | 28.23b 3.29b 67.36 C 0.0019 0.0102 b
80 125.3 108.06 b | 487.53 bc | 64297a | 6.36a | 34.68a | 14.23a 72.14 b 0.0020 0.0128 a
160 125.2 111.13a | 506.13a | 69745a | 6.85a | 35.21a 1457 a 7443 ab 0.0021 0.0140 a
b
240 125.1 111.33a | 525.47a | 67204a | 6.68a | 37.37a | 14.49a 77.01a 0.0022 0.0148 a

The numbers bearing the same letter do not differ significantly at the probability level (5%)
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Table (5): The effect of the interaction between nitrogenous fertilizer, application times, and polymer gel for the growth traits.
AL- Hamdaniya location

Nitrogen Polym | No. days until | Plant height | No. tillars/ leaf area leaf area Flag leaf (CCl) spad Water (N.AR) C.GR
Fertilizerand | ergel | the beginning (cm) m? (cmzm?) | index (cm?) | area (cm?) content% | (g/cm?/day) | (g/cm?/day)
dates of of flowering of flag leaf
addition
Zero 1246 ab 98.00 i 275.33 g 18067 e 1.79¢g 13.56 h 11.65¢g 52.83d 0.0015 ¢ 0.0028 f
Zero 80 124.0ab 99.33hi 294.33f-g | 20274de 2.02 e-g 18.41 f-g 12.85 f-g 63.16 a-d 0.0024 a-c 0.0049 d-f
160 123.3ab 102.00g-i | 310.00e-g | 24486 c-e 2.44 d-g 17.45gh 14.74 a-f 70.11ab 0.0027 ab 0.0058c-f
240 124.3ab 101.66 g-i | 311.67d-g | 20979 d-e 2.09 e-g 17.84gh 12.86 fg 60.35 b-d 0.0027 ab 0.0053 d-f
40 (1/2 +1/2) | Zero 125.3 a 99.00h i 304.33fg | 20776 d-e 2.06 e-g 17.65¢gh 11.47 g 62.14 a-d 0.0020 b c 0.0040 e f
80 123.6ab 101.66 g-i | 299.00fg 18542 ¢ 1.85 f-g 19.32 e-h 13.75 c-g 65.99 a-d 0.0023 a-c 0.0044 e-f
160 124.3 ab 102.66 gh | 304.00fg | 26184 c-e 2.61d-g 19.49 d-h 1297 fg 67.97 a-c 0.0027 ab 0.0073 a-f
240 124.0ab 102.33g-i | 341.00b-f | 27468cd 2.74 d-f 19.53d-h | 13.21e-g | 61.97 ad 0.0028 a b 0.0079 a-e
40 (1/3 +2/3) | Zero 1246ab 99.00h i 317.33d-g | 24055c-e 2.39d-g 17.78 g h 1261 fg 60.46 b-d 0.0026 a-c 0.0073 a-f
80 124.0ab 103.33f-h | 399.33b-f | 26029 c-d 2.59 d-g 22.11 b-g 13.70 d-g 60.70 b-d 0.0026 a-c 0.0069 b-f
160 124.6 ab 105.00f-g | 331.00c-f | 24756 c-d 2.47 d-g 23.74 a-g 14.38 b-f 66.66 a-d 0.0027 ab 0.0068 b-f
240 124.0ab 106.00f-g | 357.00a-e | 25223 c-e 2.51d-g 20.43 c-h 15.39 a-e 71.78ab 0.0024 a—c 0.0060 c-f
80 (1/2 +1/2) | Zero 124.0ab 104.00f-g | 380.67ab | 28013 cd 2.79 c-e 21.74 b-g 13.34 e-g 60.23 b-d 0.0024 a-c 0.0067 b-f
80 123.0b 108.00 c-e | 359.33a-d | 29004 b-d 2.88 b-e 26.43 a-d 15.84 a-d 70.62ab 0.0031ab 0.0079 a-e
160 123.6ab 107.33c-f | 354.00 a-e 39289 a 3.62 a-c 27.69ab 15.43 a-e 62.29 a-d 0.0033 a 0.011a
240 123.0b 109.66a-d 392.33 a 37053 ab 3.70ab 26.07 a-e 15.00 a-f 75.60 a 0.0019bc 0.0073 a-f
80 (1/3 +2/3) | Zero 124.3 ab 109.33c-d | 331.00d-f | 31710a-c 3.16 a-d 18.89 f-h 14.28 c-f 55.13cd 0.0026 a-c 0.0085 a-e
80 124.3ab 110.66 a-c | 76.67 a-C 36364 a-b 3.63a-c 28.29 a-C 16.87 a 67.27 a-C 0.0027 ab 0.0096 a-d
160 123.3ab 113.66 a 390.00 a 36964 a b 3.69ab 30.40 a 16.79ab 73.98ab 0.0029 a b 0.0111ab
240 124.3ab 113.00ab | 375.00 a-c 38125 a 3.80a 25.20a-f | 16.19a-c | 66.71a-d 0.0027 ab 0.0102 a-c

The numbers bearing the same letter do not differ significantly at the probability level (5%)
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Table (6): The effect of the interaction between nitrogenous fertilizer, application times, and polymer gel for the growth traits of Talkef

location.
Nitrogen | Polym No . days Plant height | No.tillars / leaf area leaf area Flag leaf (CCl)spad Water (N.AR) CGR
Fertilizer and | er gel until the (cm) m? (cm?m?) | index (cm?) | area (cm?) content% | (g/cm?/ (g/cm2/ day)
dates of beginning of of flag leaf day)
addition flowering

Zero 124.33bc 96.66 g 423.67 f 43434 f 4.30e 2252 f 11.44 h 65.64 f-g 0.0018 0.0079d
Zero 80 125.00ab 101.66 f 438.00¢ef 54003 d-f 5.36 c-d 29.45 d-f 14.16 d-f 71.79 c-f 0.0018 0.0100 a-d
160 125.33ab 106.00ef | 476.00d-f | 73456 a-c 7.36 a-C 30.28 c-e 15.34 a-c 70.11 d-g 0.0019 0.0143 a-c
240 124.00 c 101.66 f 504.33 b-d | 56862 c-f 5.63 b-e 37.21 a-d 15.26 a-c 71.90 c-e 0.0022 0.0127 a-d
40 (/2 +1/2) | Zero 125.00ab 101.66 f 423.67 f 42601 f 4.23e 22.73 f 13.66fg 70.36 d-g 0.0020 0.0087 c-d
80 124.33bc 106.00ef | 478.00 d-f 57057 c-f 5.66 b-e 33.49 b-e 13.70 e-g 70.47 d-g 0.0021 0.0124 a-d
160 125.00 a-c 107.33de | 495.67 b-e 59357 b-f 5.86 b-e 36.38 a-d 13.35f¢g 78.05 a-c 0.0023 0.0118 a-d
240 125.33 a-Cc 109.33c-e | 490.00 c-e | 65853 b-e 6.53 a-c 31.70 b-e 13.16 g 82.45 a 0.0022 0.0143 a-c
40 (/3 +2/3) | Zero 124.00 c 109.66 c-e | 509.00 b-d | 50963 e-f 5.03de 2496 e f 13.29f¢ 70.35 d-g 0.0018 0.0096 b-d
80 125.66ab 109.66 c-e | 490.33c-e | 67107 b-e 6.70 a-d 33.97 a-d 14,53 c-e 74.47 b-d 0.0018 0.0143 a-c
160 125.66ab 109.66 c-e | 478.88d-f | 64571 b-e 6.43 a-d 38.88 a-c 14.45 c-e 79.68ab 0.0020 0.0130 a-d

240 125.00 a-c 112.33bc | 491.67b-e | 72639 a-C 7.20 a-C 37.80 a-d 14.10 d-g 79.75ab 0.0021 0.0160 a
80 (1/2 +1/2) | Zero 126.33 a 110.00 c-e | 470.33 d-e 58537 c-f 6.30 a-d 36.04 a-d 13.39 g-f 63.55 ¢ 0.0020 0.0128 a-d
80 125.66ab 110.66 c-e | 479.00d-f | 71149 a-d 7.06 a-d 40.19ab 13.22fg 14.23 b-e 0.0020 0.0144 a-c

160 125.00 a-c 116.66ab | 530.67 b-d 84560 a 7.93a 37.49 a-d 13.80 d-g 72.59 c-f 0.0019 0.0157 a

240 126.00 a 118.33 a 546.67 a-c | 76506 ab 7.63ab 37.50 a-d 13.91 d-g 76.41 a-d 0.0021 0.0159 a
80 (1/3 +2/3) | Zero 126.33 a 112.00 b-d | 530.00 b-d 57857 c-f 5.93 a-e 34.90 a-d 14.69 b-d 66.90 e-g 0.0020 0.0120 a-d
80 126.00 a 112.33b-d | 552.33ab 72169 a-c 7.00 a-d 36.29 a-d 1555ab 70.73 d-f 0.0020 0.0127 a-d
160 125.33 a-c 116.00ab | 550.00a-c | 66781 b-e 6.66 a-d 33.03 b-e 1591 a 71.70 c-f 0.0022 0.0157 ab
240 125.33 a-Cc 114.00 a-c 594.67 a 64158 b-e 6.40 a-d 42.66 a 16.03 a 74.55 b-d 0.0023 0.0150ab

The numbers bearing the same letter do not differ significantly at the probability level (5%)
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