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Extended abstract

Introduction

Water stress is a primary limiting factor for plant growth and crop productivity. Given the scarcity of
water resources in Iran and the need to enhance water use efficiency (WUE), various deficit irrigation
strategies have become essential for sustainable agricultural water management. Regulated deficit
irrigation (RDI) and partial root-zone drying (PRD) are two important management approaches under
water-limited conditions. Conservation tillage is\a fundamental practice in conservation agriculture that
can effectively mitigate the adverse impacts of water stress on plant growth and yield. In agroecosystems,
conservation tillage enhances crop productivity and promotes sustainability while conserving water
resources and improving environmental quality. Therefore, this study aimed to evaluate the responses
of maize_yield, yield components, and biochemical traits to different tillage systems and irrigation
regimes in Ilam.

Materials and methods

The field experiment was conducted as a split-plot arrangement within a randomized complete block
design with three replications at the research farm of the Faculty of Agriculture, Ilam University, during
the 2022-2023 growing season. The main plots consisted of three tillage levels (no-tillage, minimum
tillage, and conventional tillage), while the subplots included five irrigation regimes ( irrigation at 100,
75, and 50% of soil field capacity, and variable PRD at 75 and 50% of soil field capacity).

Results and discussion

Significant interaction effects of the studied factors were observed on grain yield, biological yield, total
phenols, and ear height. Increasing the irrigation level from 50% to 100% field capacity significantly
improved the number of rows per ear, 100-grain weight, and both grain and biological yields. The
highest grain and biological yields were obtained under irrigation at 100% of soil field capacity combined
with conventional tillage (11,479 and 24,623 kg ha™1, respectively), likely due to improved soil structure,
enhanced root development, and reduced competition for water uptake. Also, the highest 100-grain
weight (30.24 g) was recorded under full irrigation conditions. The maximum number of rows per ear
(15.62), harvest index (46.62%), and chlorophyll content (a, b, and total: 13.1, 9.25, and 22.36 mg g1
FW, respectively) were recorded under 100% irrigation. Chlorophyll a, b, and total contents were higher
under 50% PRD irrigation compared to 50% deficit irrigation. The highest carotenoid content was
recorded under 50% deficit irrigation (3.56 mg g~ FW) and under conventional tillage (3.34 mg g!
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FW). Water deficit decreased chlorophyll content and increased carotenoids, indicating a physiological
response of the plant to water stress. Total phenol content also increased under drought stress,
indicating plant adaptation to adverse environmental conditions. The highest total phenol content (6.88
mg gallic acid g-! FW) was observed under conventional tillage combined with 75% PRD irrigation.
Furthermore, cob height reached its maximum under no-tillage conditions at both 75% and 100%
irrigation levels (105.8 and 105.67 cm, respectively), with no significant difference between these two
treatments. The no-tillage system outperformed other tillage treatments under deficit irrigation by
enhancing soil moisture retention, thereby promoting higher dry matter accumulation.

Conclusion

The findings indicate that irrigation levels and tillage systems significantly affect maize agronomic and
biochemical traits. Under deficit irrigation conditions, the best performance was achieved with PRD.
Integrating PRD with a no-tillage system can enhance water use efficiency and.promote dry matter
accumulation. Furthermore, preserving natural soil structure and crop residuessimproves soil moisture
retention, thereby mitigating the adverse impacts of drought stress.

Keywords: Conservation agriculture, Drought stress, Phenolic compounds; Photosynthetic pigments,
Root zone irrigation
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Fig. 1. Minimum, maximum, and mean daily temperature and evaporation rate during the growing period

of maize, the crop year 2021-2022
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Table 1. Physical and chemical characteristics of experimental field soil (soil depth 0-30 cm)
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Table 2. Volume of water consumed by treatments during the growing season (Cubic meters per hectare)
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Table 3. Variance analysis of the effect of different levels of irrigation on the agricultural traits of corn under

conservation tillage conditions
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Table 4. Comparison of the average effect of different levels of irrigation.on agronomic and biochemical traits of corn

under conservation tillage conditions
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Tillage, MT: Minimum Tillage, CT: Conventional Tillage.

o, 00 kol g Jglate (65,055 51 piin a0 YA/F
B il 5 58S 5l ey woys VAP S0
ooey b bl lasles o fuied Ll sog dwoyo
PRD Luyl,s ;0 i oo sanlin Jylite slagSIl PRD
oS 5 i oys Vo IYY Jghiie (63,6515 e bl VO L

a5k 40 Slos ‘PRD?g;]Bw AS)LﬁTwsdu)Logﬁ 59

oS am3 ge HLas Sl anlie 23l malS (s)ls sine
s 3 0Skee 28l eao )0 00 @ )bl Glie 28ITL
Q)S.Lo.c o 09 )iao W 99 )] )_‘&5 (5))5‘5l>6’
dgaz aoyd 00 5ylol 5 (65,9515 g jles o ails



g 3 Se3elgm o Shes (i (7 Jgo2) o lo S
Jole (65,5515 5 S (el)5 Cadyls ao o Ve v (s)k]
=y Cudyb 0,0 00 ikl mhaw jo 0 Slae op a8
s & LialS oy FAS L glaie (63,05 5 S
oS Sl 50 Sojglam o Slee palS (Y JS2) sl
bl s 4 S Jgare 0,0 0 (55lol 5 55,951
VYOI (65,55 o Hless 40 g duo,0 YA ()l oo o Ve
&olal zsbw W PRD (g ,LoT g, 5l oolawl .5gr auoyo
@ o So5elgm 0, Sas jieS alS el B+ 4 VO
WJolote (63,9515 0 (Jlie (ylgie 4 el ooy JolS (5, Lol
Iy e Lz |, 5 Slee VO 6kl o 5 PRD 5l solial
IV ialS ol PRD (ygay o8 > 4o o o Lials
S35 g slales (sylal Soml ok 5o .l
$59SB slajled 4 o g Sislsn o Slas
S8des (b sl wsls las (65,051 oS g Jslate
JE 2oy 00 PRD (65,5515 g sloed Sojslon
AC (55lel 05,5 10 5 091 ot 55kl b gl Ly i
Codgae Lol i )0 aS v oo ylis aly ol .cd 3 18
Caghy g L L Wl oo (65,55 (g e |
O aS Ll el als (g s S sole wdgi (S
oolS g S mhw Guals b &lgy s el 0908 3h S50
8 beos 1) )3 09 adgle o Shos Wl dins: S g3
3218 et b g g g, 35aS e S 4 i
azxd 4o g ools ialS )00, molee adgy dBlS 1 a1
HOSSEIN ogs olS 0 00g5Cumsy (yj9 LidlS 4 e
PRD L ;8 ol &a> Vb jlaas (Niya et al., 2017
IS CTIJEREIE TS I IR
55 Ral s o sl oShos il o
Yaseen )y, 5 ol (Karandish et al., 2013)
o)lS @306l o Slas (g9, pgR o (Bt al, 2014
Sl Jles i by o Sojglan o Shae iy disges
By Sl o5 Hlesd Sl A weps Yo ol Jlade 9 S
p o S olee wisS el Sy
Cool 0391 (65,05 e I e Jolaie (55,051

(Schmer et al. 2014)

U ] 145
@lises Fahaw blate Jlas ol las b )ls 450 s

20,0 0 mhaws ,5 P lEl elas ) 5 65,555 0 5,L]

S8bee (63,5515 g Sl i we s BIVR 5 (55,551
9% gy «s,el 70+ LPRD Luls jo Lol el axils
YOIYA 5 Jglaie (65,55 51 yiian duo,0 YOIV (55,5
o cplcwl atils o Sles (65,65 o5 5 s aoyo
o Lulyd 55 65,951 e gy i LIS caxS b
g diu, dihis 5l cise 5l LPRD SaSs .l ol
Srae 2Ll Somn cge S A (I oS S
Lis & o 55,555 05 b by, (ol o 5 2n ]
Lls ol wzy BB mllas o SeS S cosb,
A2 o lid gaoge pl (Cowl alils ol en 4 s kel peY
Sl Bai> b (65,5515 4 piinte 0o Lulyh y0 oS
Sl 4 il (620 3o Wilgi 0 S Cash
ol mle Jlulies o Sl asS ) asl asly Ko
Lol Caonl Sl s Sisaes ¢ Sas gble o
5o dils 9 Slee T als Lol Lo aS sk i
Job 5 slge il g siiesss (kS (g )lal o8 Lyl
(Gianquinto, et al., 2003) ¢l ails o » 0,90
s aa3 oo bis JolS (o Lol Ll o ails o Slos dulio
ey Gl Kopo Ve e lal 5 65,0 e e
Voo Golel g 65 o5 Ll A Camd dwoy0 O/A
5l ke 90l s BB ax STl alils (6,5 5 o0
30 A5 Sy oo i 4 Lol (V) JSCE) 090 lo iz Lg)LoT).Ia‘J
Lo (65,581 05 a4 S (55,555 (g s
P 9 et 08y g oaile (B 03,958 Cus S (anb
Sl dggy olS o 1y plad ole Qis Lyl ad,
Ol 853 50 65,8 by, oy He OSARg
B2 50 53 VIR L Jslatie (65,9515 a5 Sy A
S LS 50 5 FIM L (55,05 B g ails o Sles
O SR 50 (5 MR L (65,951 o5 9wl 1) o Slee
mbs (Videnovic et al., 2011) cé,5 13 50
oles (Azizpour etal., 2017) o, San gy 3056 Lo
G ol lojles o yo ails o Sl Jlade oy yiiig aS Ol
F okl o 4 by LS 0 0,5 5LS YO (e
2 S ok FeOr ol ar ails o Shee jlade (505 5

25 )kl o5 slesd 4 bgyye S

K jolouw 0 JKloc
@lizes Fobaw blate 3has ol las Ll yls 4 3o0 gl
2oy ) e ;0 Sosglen 0,8des p (55,55 5o G)L.c-.’T



09 i ;o 2LS bl 5l esliiul (yizen
Slge ol 5 oo S 8 I slge bl Ely (55,555
S alasd 5 (So3b Sloogas S5 & ke
SlB S 1y ol gl el b ash WS oo S5
0093 0 shime (sl 1 5l He0a ol (ul b s oo
sols> YL el )]y Pl Ll carse S 08,
ol 185 iy o g5 e o Koy
Naderi et al., ) sl caws & JolS Lol Lulps jo

(2015

mFC5 pQFC75

30000

25000

ab
bc

20000 de

15000

1
—h

S 59l & yShes

Biologic yield (kg ha?)

10000

5000 -

ef

(oSl Slislio @l aaz gl (7 Jooz) 0b o gine
3 V0 Sl gob 53 B
e, i sl 65,955 ekl o g (el
2 (F JSe) a5 E bl 098 S je g wisg
okl 3l ooliinl ¢(65,5 5 (g0 5 63,95 B slasis,
elas )l mol38l el oo y0 0+ 6 Lol sk j0 0354 PRD
Os Ll 58 kel ol ST Al as Pl an
Trosn GosSE sbjles ple 4 Ced (65,5
VO )bl ok Lty 10 85 oy o a5 4y 5500 6555
el 51055 5 (BB Sl el «elyy cud b ao ) Ve

RVEI BRSNS R

FC100 [PRD50 [JPRD75

bcE a_b bc

ababc pc
cd [ T

ef

Jolase 3595
CT

Irrigationx Tillage

83 oS
MT

S35 e
NT
632956 x 5 Ll

S 5elan 0 55es )bl Zabw 3559 Jilite I reSilso dun o ¥ IS
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Table 5. Variance analysis of the effect of different levels of irrigation on the biochemical traits of corn under

conservation tillage conditions
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.ns: not significant. * and **: significant at the 0.05 and 0.01 probability level, respectively.
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