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Table 1. Analysis of variance in rainfed wheat at Shirvan research station

SPAD unit Shoot height Leaf Area Grain yield biological Harvest Number of W1000 Number of
b lS s G glis)| S als 5 Slos yield index seed in spike 58 Oss spikes in
m . . area
Source of variation ?: N (%‘ >3) ) (@2 S0 C’-UL“) » ﬁjfsi’;) Q)ﬂ& i:ﬂ ” 1‘1:‘@ “‘i alow olaws
P e - (LS GM,M?.) ” ' 5 axly ,o
ool 5 5 9kS) (32)9)
(LS gl
Mean Square
Block 5ol 3 20.48" 41.60M 145495 58" 19497.88" 75714.92™ 31.90™ 26.50™ 0.21™ 79.34"™
Tillage 55,5 Sl 3 796.62™" 34717 2493390.62"  949553.23"  373944.56" 1213.4™ 447.78™ 2.24™ 27505.58™
Errora Jgl slas 9 36.13" 48.92" 160306.53™ 28218.73™ 63184.44"™ 31.90™ 31.26™ 5.19™ 396.70™
Variety o3, 6 207.21° 191.86™ 548304.47" 1522043.16™ 707476.11"  1147.70™ 27.08™ 111.07"  2436.47™
Error b pge sllas 18 0.13" 25.75ns 73006.60"™ 49189.13"™  117465.00™ 31.90m 13.80™ 13.26™ 454.65™
tillage*variety s ;,5 S %3, 18 54.96" 45.15" 163070.82* 50985.62"™  102362.61™ 50.11"™ 24.89™ 5.73™ 872.80"
Total error JS slas 54 35.30 30.57 83018.26 30297.78 97988.38 1782.59 21.01 9.370593 255.38
CV Sl pis g o 12.59 0.8 12.08 13.83 9.31 15.3 19.92 8.52 7.06

ns: non-significant., * Significant at p<0.05., ** Significant at p<0.01
Gl fe pae v N e 5 (g)ls ime i 100 )0 O mhaw o () e % NS
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Table 2. Mean Comparison effects of Variety on Traits of Dryland Wheat

Variety Baran Varan Hashtrood Sadra Dehgahn Kamal Nafis
o) abb obls Sgpid  ljao olars Js o
SPAD unit L3 IS asLs 51.15a  50.44a 49.90a 46.84b  4323c  46.9b 41.88¢c

55.25b 53.87b 56.12b 55.68b 64.06a

Shoot height (JSA)A;y el 55.62b 54.31b
biological yield ity s,Slee 3768.1a  3205.4c

(LS 53 ,55k5)

(S yo o 55LS)
W 1000 (p,5) ails 132 59 38.786a  36.745ab
Harvest index c.ils,y jasls  42.097ab 462692

(de,)

3277.8bc 3479.9b  3363.1bc  3305.3bc  3134.6¢

1331.54b 1367.03b  844.43c 1404.64b  801.57c

35.938b 34.813b  31.563c  39.077a  34.313b
40.856b 39.814b  24981c  42.741ab 26.03c

Similar letters refer to not significantly different means at 0=5% probability level, LSD Test.

35,15 LSD 505 Ll 51 07 Sl gebans 45 (5l sine sl aslie g >

2 e Clao y1 (55)9 S ool Ol 51 (1Sl dslio Jgur Y Jguar
Table 3. Mean Comparison effects of Tillage methods on Traits of Dryland Wheat

Tillage methods Conventional Minimum Minimum tillage with Zero tillage

S399 SB Loy, tillage (TILL) tillage (MINT)  residue retention (ZEROTIL)
s WD s

bl a0 ) 2 Plao gl

SPAD unit_3,IS" asLs 53.48a 40.46¢ 47.03b 47.79b

Shoot height (si<)asg, glis,  56.821b 54.75b 52.96b 61.14a

Number of seed in spike slows  27.643a 23.571b 22.893b 17.893c

alw o &lo

biological ~yield oSl 3283.25b 3331.83b 3300.31b 3532.73a

(LSe 55 £,55LS) (s

Grain  yield <ls 5 Slee 1515.51a 1138.06¢c 1265.64b 1113.14c

(HSe 4o p,55LS)

Harvest index c.oils »» asLi 46.31a 34.221c 38.507b 31.126¢

(ao,2)

Similar letters refer to not significantly different means at «=5% probability level, LSD Test.

Sl lis (p<0.05) Soielgm o Slas 1 (5,0 cixe
Slp Sob g 6505 G Jlie Sl lis s
Olis a5 wesi o sne o Slae sl 51 S
D5 ol lizes laSols ;0 (65,95 yilaws
5,8as s jo aliws slass wils e 059 1 03,
5 ded wls o Slas g il asld ( So5elam
(p<0.01) cusls 5,lo sime 156 o yo S prlan

\ -

\

35,l5 LSD (45031 Ll 51 07 Jloi! o 48 (5,00 sne iglis aslie g,

slzl g odes 2 o8, 9 Giyg S S
Jogaz 50 oads &l ol 1padd o Sloe alizo
b ey 02 5. S5y S o a5 dad e liS )
oo 50 paiS 8 Shee Giliie sli! 5 (6o sne
ol i o b sl g (65,05 5138
clls gyl gime jlws /...,L, alo o,Sles g cllop
256 65 nl poedle (). .(p<0.01)
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EXTENDED ABSTRACT

Introduction: Wheat, as one of the strategic agricultural products, plays a significant role in ensuring
global food security. The proper selection of tillage systems and wheat varieties is a key factors in
optimizing performance and ensuring sustainable production under rainfed (dryland) conditions. While
conventional tillage faces challenges such as soil moisture depletion and structural degradation,
conservation tillage, through residue retention and improvements in soil physical and biological
conditions, provides better yields, particularly under water stress. On the other hand, the response of
different wheat genotypes to varying tillage conditions varies, and identifying varieties that are compatible
with conservation tillage systems plays a crucial role in increasing productivity and production
sustainability. This study aims to select suitable rainfed wheat lines under tillage methods conditions in
the North Khorasan region.

Methodology: This experiment was conducted in a strip plot design based on a randomized complete
block design (RCBD) with four replications during the 2023-24 cropping season at the Dryland
Agricultural Research Station in Shirvan. The study included four main plots including tillage treatments:
1) Conventional tillage (involving plowing with a moldboard plow to a depth of 30 cm, followed by
disking, leveling with a roller, and sowing with a row planter), 2) Minimum tillage without residue
retention (using a chisel plow to a depth of 15 cm, leveling with a roller, and sowing with a row planter),
3) Minimum tillage with 30% residue cover (plowing with a chisel plow to a depth of 15 cm and sowing
with a row planter), and 4) Direct seeding (direct sowing of seeds), which were applied as vertical plots.
In addition, seven wheat varieties representing common rainfed wheat varieties in North Khorasan
Province as subplots (Nafis, Dehghan, Sadra, Kamal, Hashtrood, Baran, and Varan) were evaluated as
horizontal plots. In this study, the traits examined included physiological characteristics such as leaf area,
SPAD index, as well as yield-related traits and components like plant height, number of seeds per spike,
thousand-grain weight, number of spikes per unit area, biological yield, harvest index, and grain yield.
Research findings: Analysis of variance showed that the effect of genotype was significant for most
traits, except the number of grains per spike, while the effect of tillage was significant for all traits except
thousand kernel weight. Although direct seeding increased biological yield and leaf area, it led to a
decrease in harvest index and grain yield. The cultivar ‘Baran’ under conventional tillage achieved the
highest grain yield (2032 kg/ha), while ‘Dehghan’ and ‘Nafis’ showed the best performance under
minimum tillage and direct seeding systems with 1797 and 1694 kg/ha, respectively. Moreover, minimum
tillage with residue retention outperformed residue-free treatments across most traits. Overall, under the
conditions of this study, selecting cultivars with high genetic potential played a more decisive role in
optimizing rainfed wheat yield than tillage management.
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