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Table 1. Long-term average rainfall in the region and the amount of rainfall in the 2015-16 cropping year

ol BT e

Oct Nov Dec Jan

o Ll

Feb March  April

g.j.‘:)}j; %J)'

TR LT T I €

May June July Aug Sep Total

b oSk
o
Long-term
average
precipitation
(mm)

15 34 45 49

-1
2015-16(mm)

27 13 16 18

39 19 4 1 0 1 265

64 56 14 0 0 2 268

ST Gl e ST gl (S5 sla (Shs Y Jodr
Table 2. Physico-chemical properties of the soil at the experimental location

&S sl Sl ol = Ad JTS s VG
Soil texture ., <l o K P oC N Depth
Clay  Silt  Sand (%) (ppm) (ppm) (%) (%) (cm)
(%) (%)
o o 19 56 25 393 9.8 0.64 0.051 0-30
Silt loam
23 50 27 316 7.2 0.55 0.046 30 - 60
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(Pettorelli, 2013) L3 5 5,8 oIl faos 5
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Table 3. Water requirement of wheat in Jolge Rokh of Torbat Heydarieh based on the National Water
Document of the country

I S0l s
. OS5 s
Water Effective o an> olo
. R Evapotranspiration
requirement precipitation Decade Month
(mm/decade) (mm/decade) (mm/decade)
5 0 5 1
4 0 4 2 ot!
0 November
3 3 3
3 0 3 1
0 3 3 2 >
0 December
3 3 3
1 0 1 1
0 0 0 2 ¢
0 0 0 3 January
0 0 0 1
0 0 0 2 Cant
February
0 3 3 3
4 6 10 1
Lawl
4 9 13 2 .
arc
8 7 15 3
13 8 21 1
16 10 26 2 i’:”f
pri
33 8 41 3
34 8 42 1
s
37 7 44 2 ‘“1\“4“’"
ay
49 6 55 3
55 0 55 1
61 0 61 2 sl
59 0 59 3 fune
39 0 39 1
24 0 24 2 =
July
0 0 0 3
452 78 530 (e ) fomme
Total (mm)
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Table 4. Results of variance analysis (mean squares) for effects of tillage methods, residual retention and water stress on grain yield and some agronomic
characteristics of wheat

\n..c.mrx »V#u.w_‘ a3 dk sl Ao s als 31 e._uu—k.br.C..u (ML&MMVU &_uux.wr.v r,\”rv {A(/M\ﬂ»m\w.dq
Source of variation ¢ <4 Grain / spike 1000-grain i ) o T
d.f. Spike/m2 weight NDVI Yield H.L
SIS 0.392 ns
oo 2 30875ns 181.6 ns 27.1 ns 0.002 ns 5200356 ns 107.9 ns
Replication
Sy S 2.11%*
; 2 8355 ns 1045.3* 67.6 ns 0.103 ns 29813943* 154.8 ns
Tillage
Jsl gl 0.289
4 38564 92.5 14.8 0.021 4505359 49.3
Errorl
Lo Lis 0.014 ns
o . 2 14684 ns 89.4 ns 8.2 ns 0.016* 176207 ns 4.94 ns
Residue retention
Ll Las X (5,0 Sl 0.033 ns
T gt . 4 13287 ns 31.6 ns #12.1 0.018* 389506 ns 18.0 ns
Tillage x residue retention
£23 sl 0.045
12 9750 37.0 3.8 0.004 579494 27.1
Error2
T oA 1.242%*
2 788 ns 29.11 ns 99.3%* 0.004 ns 11280331** 1.235ns
Water stress
T 5% 6508 &S 0.066 ns
.ﬁ e 4 1873 ns 3536 ns 0.475 ns 0.001 ns 243172 ns 5.568 ns
Tillage x water stress
T XL L 0.045 ns
) ) T 4 2113 ns 9.36 ns 2.72 0.001 ns 680452 ns 24.57 ns
Residue retention xwater stress
T 25Xy Lad X (6555 ¢Sl 0.030 ns
e oTTRREE e 8 1152 ns 26.34 ns 2.54 ns 0.002 ns 415187 ns 33.98 ns
Tillage x residue retention xwater stress
p o cslas 0.034
36 2156 27.35 243 0.002 471327 21.09
Error3
( ) Ol ok 13.2
tsebaiisiea 10.4 12.4 3.6 7.1 12.8 11.6
C.V. (%) B

.rhuurmbuﬂwgfnv_m%r{gup_urwtbirrwﬁhwime.*.*uwfms
ns, * and ** are no significant, and significant at 5 % and 1 % probability levels, respectively
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Table 5. Mean comparison of grain yield and some agronomic traits of wheat as affected by tillage methods,
residual retention and water stress

g dhiw sl a5 als sl als 5l 05s oL 4l :ﬂw Cals p el

san 20y Gl e Grainfpike  1000-gain oy Yield HI
Treatments Spike/m2 weight (gr) iE (kg/ha) (%)
NDVI
- TI 457 36.5b 4.9 0.645  4626b 38.4
sl
- T2 45 48.9a 45.6 0710  655la 4.2
iage T3 458 413b 98 0.586  4857b 377
R 428 412 3.6 0.630b 5305 39.7
1
L Lis R 473 41.1 433 0.636b 5291 39.7
Residue retention 2
R 439 43 4.4 0.675a 5438 389
3
SI 445 4.0 415¢ 0.634  4633b 39.0
ST 2 45 434 442b 0.664  5506a 39.0
Water stress 3 44 413 45.6a 0.654  5895a 40.0

.ugu,.w);@@mdw,ﬂ@ ST et 136 S (slgSibin duglin 0 ga3T ol 5 & 20 O sl Slgigin 5o o 0
In each treatment, columns with common letters are not significant (5%) based on Duncan’s method

(s omTl) (g8 ST2) (st 55,85T3)
No tillage Minimum tillage Conventional tillage
(L& 054R1) (L 4o o1 LxR2) (b 4057+ L>R3)
No residue retention 30 % residue retention 60 % residue retention
(T 3L oyt 5ubS]) (T 3 o 3 V0 u6S2) (T 3l days Ve uS3)

Providing 50 % of the  Providing 75 % of the crop water requirement Providing 100 % of the crop water requirement
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Table 6. Mean comparison of grain yield and some agronomic traits of wheat as affected by the interaction of studied treatments

Al sl 3 &ls sl als 5l 05 Sae > Shes el e TS
on20sm oles . e 1000-grain o s il T
Treatments (R : ek g ;
f . . ht U Yield HI W.U.E.
Spike/m2  Grain / spike weight (gr) NDVI (kg/ha) %) (kg/m3)
R1 454 373 42.4cd 0.657bc 4734 379 123
Tl
R2 457 345 42.1d 0.612cd 4627 39.7 121
Tl
R3 461 37.8 44.1bcd 0.666abc 4518 37.8 1.16
Tl
X 5 RI 418 455 46.3a 0.698ab 6596 42.4 1.71
T2
Ll i R2 427 49.0 45 8ab 0.733a 6394 432 1.68
Tillage x T2
residue R3 430 522 44.7ab 0.698ab 6662 40.8 1.75
retention T2
RI 412 40.8 42.1d 0.536¢ 4585 38.7 1.17
T3
R2 535 39.9 42.0d 0.561de 4852 36.1 1.28
T3
R3 426 43.0 44 3abc 0.662bc 5133 382 1.33
T3
ST 464 377 416 0.631 3995 379 138
e .. TI
SIHELEE g 467 373 43.1 0674 4621 378 1.17
& Tl
% Tillage S3 440 34.6 44.1 0.643 5263 39.0 1.05
water stress Tl
S1 420 46.5 435 0.709 5841 40.7 2.02
T2
S2 418 52.0 46.0 0.723 6675 4138 1.69
T2
S3 437 48.1 46.6 0.713 7136 433 1.42
T2
S1 450 41.7 41.0 0.584 4063 38.1 1.41
T3
S2 473 40.8 43.0 0.594 5323 36.8 132
T3
S3 449 413 44.6 0.596 5285 36.9 1.05
T3
ST 414 40.8 416 0.610 4357 399 151
e L RI
SENUE B gy 431 426 437 0639 5454 379 138
& RI
Residue S3 439 402 448 0.641 6105 412 1.22
retention x R1
water siress S1 467 41.9 424 0.620 4800 39.6 1.66
R2
S2 488 41.1 427 0.660 5561 40.4 1.41
R2
S3 464 40.4 45.1 0.627 5512 40.0 1.10
R2
S1 454 432 418 0.669 4741 38.2 1.64
R3
S2 439 46.4 447 0.684 5505 40.9 1.39
R3
S3 424 434 46.7 0.672 6067 39.7 121
R3

..,\;.bl{@.,\.;);@Lg)L»TcJa.w);)l.,\:;mL;)LATJ)‘\:&\VGGQSZIAL;L@;?L:»L.iLE.»Q}aijLN\Jdejiim O shhls g s Gles A s
In each treatment, columns with common letters are not significant (5%) based on Duncan’s method

(551 05T ((cnseST2) ( Jshes 55,55T3)
No tillage Minimum tillage Conventional tillage
(L& osuR1) (L& dw s ¥ Li-R2) (Ll 1,57+ Li~R3)
No residue retention 30 % residue retention 60 % residue retention
(T 5% o3t 5lS) (T 5% Lo )3 VO e6S2) (T 5L deys Ve ulS3)
Providing 50 % of Providing 75 % of the crop water Providing 100 % of the crop water
the crop water requirement requirement
requirement
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Extended Abstract

Hasanzadeh Moghadam, H., Galavi, M., Ramroudi, M., Sharifi, H., Influence of tillage method and
residue management on yield and some agronomic characteristics of wheat under water stress conditions.
Applied Research in Field Crops Vol 32, No. 3, 2020 Page:19-21: 117-132(in Persian)

Introduction:The conventional agriculture, which is a type of intensive farming,
can result in reduced soil fertility and failure to achieve sustainability in agricultural
production system. For this reason, it is inevitable to alter the conventional methods
used in the agricultural production in order to achieve sustainable production
and food security. In the 1980s, a new agricultural system called conservation
agriculture was proposed as an anthropogenic policy to confront the challenges
of production. According to the food and agriculture organization, conservation
agriculture is a way to preserve crop production resources and seeks to reap the
benefits from sustainability along with producing high levels of yield (FAO,
2007). Conservation agriculture system is based on three principles of minimum
soil movement, retention of rational amounts of crop residue and crop rotation to
achieve sustainable profitability (Hobbs et al., 2008). The analysis of a 14-year
wheat-farming system after being converted from conventional tillage into no
tillage, showed a 28 percent yield improvement in this system (Fileccia, 2009).

Materials and Methods: In order to study effects of tillage method and residue
retention on yield, yield components and water use efficiency of wheat under
water stress conditions, this experiment was conducted at Jolg-e-Rokh research

Email address of the corresponding author: hasanzadem@yahoo.com
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station (Torbat-e-Heydarye, Razavi Khorasan province) in 2015-16. A farm, which
had been managed under the conservation agriculture system since 2012 (with
treatments similar to those of this experiment and fixed plots in wheat-clover-beet-
barley-forage maize crop rotation). The experiment was conducted as split split
plot in a randomized complete block design with three replications. Treatments
were tillage method (no tillage, minimum tillage and conventional tillage), residue
retention rate (0, 30 and 60 percent) and water stress (50, 75 and 100 percent of the
crop irrigation water requirement). Pishgam cultivar was sown at a rate of 250 kg/
ha using a specially designed planter (made by GASPARDO Corporation). Each
experimental plot was 40 meters long and had 24 rows with lines spaced about 20
cm. The irrigation system was T-tape.

Results and Discussion:The results showed that the various tillage methods
significantly affected number of seeds per spike, grain yield and water use efficiency,
while residue treatment had no significant effect on yield and its components. Water
stress treatment had a significant effect on 1000 seed-weight, grain yield and water
use efficiency. Minimum tillage method produced 6551 kg ha' of yield which
was higher than tillage method (4626 kg ha') by 41 % and conventional method
(4857 kg ha!) by 35 %. The highest WUE value (1.71 kg / m*) was recorded with
minimum tillage method, which declined to 1.20 kg / m* by 42 % and to 1.26 kg /
m?® by 36 % under no tillage and conventional methods, respectively. Grain yield,
when the wheat plant received 50 % and 25% of irrigation water requirement,
was 4633 kg ha'and 5506 kg ha'!, which showed a decrease of 21% and 7%,
respectively, However, there was not statistically significant difference between
75% of the crop irrigation water requirement and control treatment.
Conclusion:In general, the results showed that the minimum tillage method was
superior as compared to the two other methods in terms of grain yield and the
irrigation water use efficiency. In spite of the non-significant statistical effect of
residue treatment, a slight increase in the rate of yield and water use efficiency
was observed concurrently with an increase in the amount of retained residues.
According to other research works, this is normal in the early years, and in the
subsequent years, tangible differences in results are expected. Based on the results,
it seems that the minimum tillage method and maintaining 30 percent of the crop
residues can be recommended to farmers.

Keywords: Conservation agriculture, crop rotation, reduced tillage, water use
efficiency
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