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Table 1- Variance analysis of irrigation cutting for bulk density and water infiltration as affected by tillage systems
before and during the experiment
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Table 2- Mean comparison of tillage systems of bulk density (gr/m3) and water infiltration (mm/min) before and

during the experiment
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Minimum tillage
1.428 1.302 1.382 1.25% 1.332 1.16% 1.352 1.228 _65”‘5‘5‘5’
No- tillage
(aids y o hao) ST 50 ST 39d5 e s
Water infiltration (mm/min)
1Y44-1¥aA IAA-IYaY wav-yyvags ST slyzl 3 e $329SB &lolw
2019-20 2018-19 2017-18 Before experiment Tillage system
1.13 1.192 1.272 1.00? Py 3951
Conventional tillage
1.01% 1.20° 1.20° 1.03° (5329555
Minimum tillage
0.96b 0.93b 1.09° 0.79b iy
No- tillage
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Average with different letters in each column are statistically different at a=5%
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Table 3- Mean comparison of year and tillage systems of soil organic carbon (%) and nitrate (mg/ kg) at two soil
depths
(P 5hS 32 .5 o) ol i (w0y0) T e y8 SE b S
Nitrate (mg/kg) Organic carbon (%) soil characteristics
(o il ) Yo-10 (o il ) 18-+ (o giilw ) ¥o-10 (o gl ) 1O+ =y J
15-30 (cm) 0-15 (cm) 15-30 (cm) 0-15 (cm) Growing season
64.732 46.232 0.372° 0.535% 2018 \yay
28.89° 28.890 0.201°¢ 0.259° 2019 AT
41.77% 41.77% 0.6522 0.6722 2020 1vas
S39SB &lolw
Tillage system
45,972 41.802 0.3992 0.4532 Conventional tillage pgw wo (53,95
47.372 38.542 0.4072 0.500? Minimum tillage 639
48.202 38.242 0.4472 0.5422 No- tillage 89S
0.0705* 0.0617* 0.0005** 0.0067** Year Anova
0.9396" 0.9628™ 0.6979™ 0.2145™ Tillage system

el s )8 iy Lozl mlas jo gt Q] slael o jle gime B baims lis ygiw ;o slael (g9, Dol By,

Average with different letters in each column are statistically different at a=5%
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15 a8l oo, YV 5 V1D i ey g o
L e S Sl g e (s
b el a3 S5 18 55,55 Ll
Slls o S (T 50,8 ke (2alS 45 a0
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Table 4- Variance analysis of irrigation cutting for agronomy characteristics and wheat grain yield as affected by tillage systems in 2017-.20 growing seasons

Slapo (uiileo
Mean Squares
415 5 yShos a1yl o39 cbls y sl Soamy G 39,
G_ram 1000 grain weight Harvest index Physiological Maturity (from emergence
yield stage)

1Yaa-\vag 1¥43-17aA IYaA-IYayY yav-yyrag 1¥3-17aA 1YaA-Iray yav-yyrag 1¥aa-1vaA \YaA-1YayY 1Yav-1vag a0

sol! Ol i’ 29lo
2017-20 2019-20 2018-19 2017-18 2019-20 2018-19 2017-18 2019-20 2018-19 2017-18 D.f Source of variations
0.56" 25.92ns 80.61" 3,670 66.64" 36.69" 29.19ns 1.330 0.770s 8.69" 2 R
Replication (R)
5.08" 206.00" 8.10" 59.40™ 1083.00" 8.52m 33.69™ 0.00" 70.77" 26.36" , 39S Alle
Tillage system (T)
i ns ns ns ns ns ns ns ns ns 89S gy )55
6.62 15.33 32.25 26.69 85.20 22.52 90.52 1.33 8.98 3.40 4 ReT
6.43" 22.11" 491.75™ 203.35™ 5.910s 525.11" 541.43™ 0.88" 10632  116.10" 3 ol s
Irrigation cutting (Ic)
0.10m 27.35" 35.36™ 7.12"™ 39.05m™ 23.86™ 111.32™ 1.66™ 4.18™ 3.65™ 6 ) ‘_,';;.;.3';-5:_‘5'3)555 wll
*Ic
0.27m 8.99m 31.93™ 4.63™ 29.14m 21.91m 88.52™ 0.96" 4.28™ 1.5m 18 EM
rror

o) 50 Jlisl gl (o Cod e s pee *T g "
O o sme .
*and **: Significant at the 5% and 1% probability levels, respectively
ns: non- significant
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Table 5- Mean comparison of irrigation cutting treatments and tillage systems of agronomy characteristics and wheat grain yield in 2017-20 growing seasons

e 33 6yl @ad g (63,05 saslobw LT

(US55 () 4ils o Slos (p5) 1o 5132 (559 cdlop as s Sy U g, =l wlae
Grain yield (ton/ ha) Thousand kernel weight (gr) Harvest index Physiological Maturity Agronomy characteristics
ALE IAA- rav- raa- IAA- way- raa- A~ way-
1raa-1rat <=y Jw
FaA way was YAA way was FAA ray was
2017-20 2019-20 2018-19 2017-18 2019-20 2018-19 2017-18 2019-20 2018-19 2017-18 Growing season
S9SL Ll
Tillage system
Pow 0 55)95 S
3.642 44.012 36.00? 47.942 42.642 25.672 24.332 177.672 186.93° 180.23° Conventional
tillage
3.13° 37.50° 35.37 4389° 33158  27.08° 26670 177670 18757 18267 [
Minimum tillage
2.90° 36.31° 37.002 44,312 23.64° 25.58? 27.582 177.672 191.422 183.082 ‘f\l’.”ﬁ:&‘s’
o- tillage
yaa- \WWaA- \ayv- 1yaa- 1YaA- \yayv- 1yva4a- \YaA- \yayv- 1yaa- \WaA- \yay- 13 Js
1YaA \vay \yag 1YaA \way \yag 1aa \way \yag 1YaA yay \yag =
2019-20 2018-19 2017-18 2019-20 2018-19 2017-18 2019-20 2018-19 2017-18 2019-20 2018-19 2017-18 Growing season
&bl b
Irrigation cutting
3.472 3.642 3.832 38.992 42.932 48.62° 32842 32.55% 26.66° 177.882 192.112 184.772 J’“'_S ‘5""’"
Full irrigation
3.228 2.06b 2.65¢ 37.53° 2841 38.80° 32,202 17.55° 1877°  177.88% 18433  177.0° U035 &> p0 50 (5)lol oS
Irrigation cutting at pollination
3.50° 2.43b 2,970 4133 31.20° 44.99° 34.13° 21.77° 2258°  177.66°  187.55°  181.88 o pabiyed Ao ye o )lel g
Irrigation cutting at seed milky
3.562 3.722 3.56% 39.23% 41.962 49.102 33.372 32.552 36.772 172.222 190.552 184.442 alo g e A>yo o )byl ok

Irrigation cutting at seed dough

Average with different letters in each column are statistically different at a=5%
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Table 6- Mean comparison of tillage systems on wheat1000 grain weight as affected by irrigation cutting
treatments in 2017-20 growing seasons

1744-1Y4A 1aA-1yay 1vay-yyas ek )y S 9 5559 bl Jlie i
2019-20 2018-19 2017-18 Interaction between tillage system and ittigation cutting
42.78%¢ 45772 50.532 Full irrigation Jols” 55kl
42 .66%°¢ 26.33¢ 41.69bc cs’l":“‘5| °°)f 3'1"’)'“ J° &5)L.*.'!T (‘:“3
Irrigation cutting at pollination .
| ,g o Zbg P LT kel Po 0 5595
46.90° 30.71%¢ 48.96° Gl bt Mg 53 6ol oS Conventional tillage
Irrigation cutting at seed milky
43.718b 41.202 50.572 Al Gl g s Al po 40 &S)L.*.'!T o
Irrigation cutting at seed dough
36.32¢ 42412 47.812 Full irrigation Jols' 55LaT
32.60¢ 30.29b¢ 35.37¢ U 03,5 Ao sa 13 5l o
Irrigati tti t pollinati .
) rr.lgaﬂlon iu ::(;; at po |ni;on ) 65255 eS
43.03% 26.31° 43.35 Wl padgyed oy 0 ylel e Minimum tillage
Irrigation cutting at seed milky
38.070d 42.482 49.042 Al Gadig s Ao po 40 G)Lt‘.T o
Irrigation cutting at seed dough
37.90% 40.59% 47522 Full irrigation  ols’ g ,Lal
37.35¢d 28.61¢ 39.35¢ ks’l'“d‘ °°)§ S‘L’)" » 6)".’:!T (':!“3
Irrigati tti t pollinati .
dsbrr.lii)lon iu ;::?a p:: mﬁfn ) 59551 o
34.09¢ 36.61%¢ 42.68 oMb pd Aoye 5 6)lel s No- tillage
Irrigation cutting at seed milky
35.92¢ 42.20° 47.712 o s ad Ao yo 50 55l glab

Irrigation cutting at seed dough
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Average with different letters in each column are statistically different at a=5%
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Fig. 3- Daily precipitation (mm) during March and April of 2020
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Abstarct

Conservation tillage is important system to achieve sustainable agriculture by conserving water and soil
resources. This research was conducted in the form of randomized complete block design with split-plot
arrangement in permanent plots with three replications during 2017-2020. Main plots were three-tillage
practices including conventional tillage (CT), Minimum tillage (MT), and no tillage (NT), and subplots were
irrigation cutting at pollination, milky, and seed dough developmental stages of bread wheat (Sirvan cultivar),
along with full irrigation as control treatment. Several agronomic traits including day to physical maturity,
harvest index, thousand grain weight, and grain yield were measured during growing season and after harvest.
The physical and chemical soil properties including soil bulk density, water infiltration rate, organic carbon,
and nitrate content were also measured. Results showed that soil bulk density and water infiltration rate were
affected by tillage systems. MT system had lower soil bulk density at both soil layers (0-10 and 10-20 cm),
and higher water infiltration (1.15 mm/min). Wheat grain yield under MT and NT systems was 14 and 20.4
% lower than that of CT system. Deep plowing and removing crop residue in CT system led to decrease soil
organic matter by 6.2 and 13 % as compared to MT and NT, respectively. Since days to physiological
maturity and wheat grain yield was not significantly different in irrigation cutting of dough stage and full
irrigation treatments, irrigation can be stopped at the end of grain filling without significant reduction in
wheat growth duration, and grain yield under water limitation.

Keywords: Bulk Density, Minimum Tillage, No-Tillage, Organic Matter, Water Stress, Wheat
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