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Extended Abstract

Background and Objectives

Maize (Zea mays L.), belonging to the Poaceae family, is one of the four major cereal crops worldwide and plays a
vital role in food security and livestock feed. In Iran, the cultivated area of maize exceeds 139,000 hectares, with a
reported production of 962,000 tons. Optimal use of chemical inputs, such as nitrogen fertilizers, can increase corn
yield by up to 60%. Maize is highly sensitive to nitrogen deficiency, which can reduce grain yield by up to 70%.
Nitrogen directly affects the number of ears, kernel size, and protein content. The response of maize to nitrogen is
influenced by factors such as cultivar, irrigation, and climatic conditions. Drought stress is one of the most significant
yield-limiting factors in maize, disrupting physiological and morphological processes. Water stress leads to a reduction
in photosynthesis, protein synthesis, and chlorophyll content. Plants activate mechanisms such as osmotic adjustment
and accumulation of soluble sugars to cope with drought stress. Compared to some other crops, maize has a higher
capacity for osmotic regulation and maintaining stomatal efficiency. The water requirement of maize depends on the
irrigation method, soil type, and cultivar. Proper nitrogen management under water deficit conditions plays a key role
in improving yield. This study investigates the effects of different nitrogen levels and irrigation regimes on the
morpho-physiological traits of hybrid maize 703 to provide optimal strategies for sustainable agriculture in arid
regions.

Materials and Methods

This research was conducted in 2019 at the Agricultural Research Center of Jiroft, located at 28.5464° N latitude,
57.8586° E longitude, and an altitude of 630 meters above sea level. The experiment was arranged as a split-plot
design based on a randomized complete block design with three replications. The two factors were irrigation at four
levels of 90, 140, 190, and 240 mm evaporation from a Class A pan and nitrogen fertilizer at four levels of 200, 300,
400, and 500 kg urea per hectare. Hybrid maize 703 was sown on August 11, 2019, with row spacing of 75 cm and
plant spacing of 20 cm. Nitrogen fertilizer was applied in two stages: at the four-leaf stage and at flowering, each with
50% of the total amount. Morphological traits (plant height, stem diameter), yield components (number of ears,
thousand-kernel weight, grain yield), and physiological traits (chlorophyll a, b, and carotenoid contents) were
measured. Data were analyzed using SAS software version 9.4, and means were compared using Duncan’s multiple
range test at the 5% probability level.

Results

Analysis of variance showed that ear length was affected only by irrigation stress, with a significant reduction as the
stress increased from 90 to 240 mm evaporation. Ear diameter and cob weight were influenced by the interaction of
irrigation and nitrogen, with the highest cob weight (70 g) observed in the 140 mm evaporation and 500 kg nitrogen
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treatment, and the lowest (22 g) in the 140 mm and 300 kg nitrogen treatment. Yield components such as kernel weight
per ear, number of kernels per row, and kernel diameter were also significantly affected by the irrigation x nitrogen
interaction. The highest kernel weight was recorded at 140 mm with 500 kg nitrogen, and the greatest number of
kernels per row (46.3) at 90 mm with 500 kg nitrogen. The number of kernel rows was influenced solely by nitrogen,
with 400 and 500 kg levels resulting in a significant increase. Fresh ear weight was also affected by the interaction of
the two factors, with the highest value (150 g) observed at 90 mm with 500 kg nitrogen. Regarding vegetative traits,
plant height and stem diameter were significantly influenced by the irrigation x nitrogen interaction, with the tallest
plants (190.6 cm) and thickest stems recorded in the 90 mm and 500 kg nitrogen treatment. Chlorophyll a and total
chlorophyll content were significantly affected by the interaction of factors, with the highest values (18.3 and 18.72
mg per g fresh leaf weight, respectively) observed in the 90 mm and 500 kg nitrogen treatment. Chlorophyll b content
was only affected by irrigation and decreased with increasing drought stress. Grain and biological yields were
significantly affected by the interaction of factors, with the highest values obtained in the 90 mm and 500 kg nitrogen
treatment. Harvest index was highest in the 140 mm and 500 kg nitrogen treatment. The 100-kernel weight was also
influenced by the interaction of factors, with the highest value (25.36 g) observed in the 90 mm and 500 kg nitrogen
treatment.

Conclusion

Overall, the application of 500 kg nitrogen per hectare combined with irrigation based on 90 mm evaporation from a
Class A pan provided the best conditions for maize growth and yield. Based on these results, it is recommended to
avoid water stress exceeding 140 mm evaporation for hybrid maize 703 planted in a sandy loam soil in the Jiroft
region, Kerman province, and optimal nitrogen application can mitigate the adverse effects of water deficit. Also the
findings indicate that under conditions of sufficient water supply, nitrogen fertilizer use can be reduced by about 50%
without a significant decrease in yield. Such results are of great importance from an economic and environmental
perspective.
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ala 6 12.2 13 21.8 82.6 1.9 15 0.6 569.6
05958 3 6.3ns 0.46ns  1387.9** 23058.2** 481.1** 16.2**  75.0** 19899.5**
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Nitrogen level (kg/ha)
o yd I By o dals alaad e ()59 i Alide 7 glasy paili-Y Jsud
Salias wim 50 0 Jlaial mhais o oSBly el ouleal 5 iteas bl 55Y Gisa K JBlua gl cis 54 Ha &S Sl o las

Number of grains per row on ear

240

anab

2 aslas gl pa) lus gad 1 (59,00 9 sobul JlEs S F Jgua

oS slale) Slom okl 5o a0 csr ol o 0ds s eliods sedlislas gy s SY)
(o SHES pelais ) (kg/ha)  (cm) s (2) I (8) b Ay 8 (mm) (2 I
90 200 29ab 51c 268c 43.2ab 2.18ab 135ab

300 29ab 50c 270c 44 .8a 2.21ab 140a

400 30ab 54c 284c 45.1a 3.36ab 150a

500 38a 58b 290bc 46.3a 2.5a 121b

140 200 27¢c 30f 192e 43.1ab 2.01b 125b

300 29ab 34f 254¢ 43.2ab 2.08b 134ab

400 29ab 56bc 294bc 44 .2a 2.16ab 135ab

500 37a 70a 358a 45.8a 2.25a 74d

190 200 22d 28g 1669 29.9bc 1.45de 76d

300 24d 22h 158g 31.1bc 1.65d 87c

400 30ab 60b 210e 34.1b 1.75d 90b

500 30ab 66b 346b 35.6b 1.85¢ Tle

240 200 16e 28g 182f 26.3d 1.15e 74d

300 17e 32f 160f 28.4c 1.23de 81c

400 26¢ 42eg 262d 33.2b 1.62d 85¢c

500 28c 48d 300b 34.2b 1.75¢ 131ab
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Mean Square (MS) olas yo (:Sils
il ol uﬂ- gl o oeald el g K oK dBosS
@3] i ) . - - REPIELS
S ala J8gok Syl a b g
Ssb 2 165.2** 9.8 14.9 19.4 21.11 2.78*%*  39.9*%* 6.25
LSJ‘-.‘:'T 3 1694.8**  1.9ns 29.7ns 3413** 12.32ns  6.16* 34.8* 3.4ns
a ba 6 19.6 4.9 13.01 235 12.09 0.46 4.24 13.8
G398 3 5402.7** 40.5** 361.8** 630** 7.57* 3.10ns  12.1** 1.21ns
OBJJ@XGJL):'T 9 110.9* 14.8**  17.2** 71.3* 6.10* 3.40ns  6.14** ns¥/¥y
b L 24 104 4.24 3.30 5.7 2.05 1.33 0.52 12.9
CV (%) 4.92 17.57 5.46 10.4 19.93 26.69 13.8 11.32
a3 Slas il Glus gad 3 (359550 9 kel Jsliie S -7 Jgaa
S om sole] L T~ BT . a5
S ds sie gl OO € J_ Sles gl o s 2 difsofs (mg.g <
(kg ha-1)  (cm) <5 g _ (mg.g")
(o S5 mlan (mm) (%0) S D)
90 200 173.5ab 48.8ab 64.5ab 67b 13.1a 17.95a
300 175.6a 49.6a 64.4ab 68b 13.7a 17.78a
400 187.7a 50a 67.5a 7la 13.4a 18.45a
500 190.6a 50.13a 68.9a 12a 13.8a 18.72a
140 200 169.9ab 46.6b 62.4b 69b 11.5b 16.4b
300 174.6a 47.6b 62.5b 70.5a 11.78b 16.8b
400 185.5a 48.8ab 63.1ab 71.5a 12.35ab 17.25ab
500 189.6a 49.5a 64.2ab 12a 12.89ab 17.75a
190 200 140.2c 31dc 48.5d 47d 10.6d 14.2d
300 145.4c 31.8d 48.8d 48d 10.8c 14.8c
400 154.5b 33.2d 52.4c 53c 11.4c 15.82¢
500 160.5b 34.2d 55.4c 55¢ 11.6¢ 15.92b
240 200 134.8d 26.6¢ 41.2g 42d 8.2e 13.8e
300 142.4c 27.7c 44 5f 43d 8.8e 14.2¢
400 160.5b 31.1d 46.4e 45¢ 10.8c 15.32c
500 164.5b 33.6d 48.8d 48d 11.2¢c 15.51b
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Irrigation after evaporation from Class A pan (mm)
Caydb Jud g s AL (s bl Alide 7 ghac Huili Y S
Dlolias wsju 0 JL&;lc_la...uJaOS;Ls;,J.aﬂwLwl_ﬁ‘MQL:“Q:GYJPS&JE\A;@,hmﬁ)sﬁdu&ﬁ@a‘gl&:
g

@13 (ol gy Slaes guad 3 (39550 9 (TaS QA 3 puliylg 3aS -V Jgea

} ol e 5:Sbe
ol mlie 9l aayo - - -
als o Slae Sl om aSlae cdalo s pealas wls as Gy

Ssb 2 1758430** 6368247** 234.1%* 14.3ns
sols! 3 37332095** 15831689** 285.3** 542 5%*

alba 6 300209 597455 17.6 60.3
O59 A8 3 26934518** 60049867** 2368/4** 548.4**
O5sx s, kn] 9 379214* 109670* 34.9%* 395.7**

b A 24 527.6 1094 36.53 3.41

(VARSIEY: L puvges 9.39 6.51 10.3 9.87
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(02 S5is mlas (kg/ha) (kg/ha) (kg/ha) (%) cudloys  (2) Gl
90 200 12500hc 28450bC 43.90 23.2ab
300 12879hc 28670bc 44.90 23.6ab
400 13250ab 299800hc 44.02a 24.4a
500 13400a 30256a 44.28a 25.36a
140 200 11700¢ 27500c 41.8ab 23.15ah
300 11850¢ 27654c 42.1ab 23.25ah
400 12890hc 28500bc 44.6a 24.4a
500 13250ab 28956b 45.7a 25.15a
190 200 9150f 25300f 36.2c 18.6¢
300 9300e 25500e 37.1c 18.7¢
400 9950e 26100e 38.5b 21.19b
500 10200¢ 26200c 38.9b 22.16b
240 200 9100f 22850f 36.4¢ 15.4e
300 9250f 23200e 36.6¢ 16.5d
400 9854e 25400e 38.3b 20.08b
500 10150d 26100d 38.9b 21.18b
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(al., 2009
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als las (Mojadam & Madhaj, 2012) pads g auss salesyl B (Oinen el waay Bl 53 Hu (5 lulbas o las
Ol 8 (s laline sae b o Bl a8 U s 5500 a SLS Ve B his 31 555500 0 S sl (Raldl L«
Keyhani ) a5 ASleS ool sai i1 (Sepehri ef al., 2007) &1,Kan 5 (5 s das 55 500 ogoliin i il
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OISt 535 05 Ala s (55 5 s 5o s lasd Gl 38 s 4 0355388 B e slaslass o Gla s Slae il )
OBl wis Hu AD 5 AT LS B 1) @03 Gls uShee wad g adle @Téﬁﬁﬁﬁ@{,&guw)ﬁﬁ
03 okl b S wols oyLas (Majidian & Ghadiri, 2002) (s ysaé 5 basss .(Debacke and Aboudrare, 2004) aas oo
OBIS Ol S 55 il (RIS wam 50 ¥V 5 AY sy @,d il o Slae ol T 5l ws 50 VO 50+ Julae o
Rabani and Emam, ) ws S oL JS 550,59 5 Gl o Slac (MW gloal ol plas ) (2al€ a 5o @T,,s ol 4 Wiy S
olulaS b 55 438 K o) gom (128 05 4y 5 4S 0K GBLIIS iy 9pd SlREST il o o) St g3, (2011
(Cakir, 2004) 5iS o lasy (2alS 50 oLS pli ) sl jiiay

(SIS 5 el USE 4 035588 02l b sl 8320 0355 LaaS D ruae €S sy oo S 4
il aal 8 (SIS QT oS al b o 0 gl oo o 4 olS S (il 381 e 5o 5 (odin g iy @i o Ghl38) Ca
3aiaS b (s Gol b 00 S anisel pand O ol e (Ja b ad coogane S50 4 sake Wil e el Gl
Sty b & o 1 5 Shae Sl 5 555558 ol Gl (TS GHS s ol Lo o ol L5 il
s 2168 e slaSl el Huls sua 5 35,588 SIS 52l 4S canal T Sy g sud 50 cpl s 3 sage 59038
oAl ST 38 Gl 381 oS s paald s s Gaob 5 Yldial 035588 Gl oS cobe 4l Gl
Ot ) ol o Slee (1alS cl Gl g Ol Bome 28 wag 30y ol Cin LIS 5w, ws sl
ol s la,IS 5l 4 053 (10 S (a5 (nl L sudlae) SIS Gt Ks 5 5w B onlas Jaaas | olaS
21 31 iy LA (55558 5 (5S b cal el5 oL Sl s a0 € ke JalS sty oLS w5 it
pdle (13 b (235 G g slajlass o S als oLaS Gls o Slae diwlis A e 1 O cuagane 3 il o Slee
Sl o9 ad o Slae aa S Gl 4 sade HUSA 538 SELSO- - G Ve 51 G5 0580 Gl (Sie e VYL 541)
saaline el s Geald culgd Hu 5 Glo ws Hy Wls laciss, slual a5y Ols slaad (ol 33 el
89S Jlad 15 =53 0 gk il el 5 wanly oLS HLEAT 5o (SIS O oS sl 5u 535558 OSes ol 4 wa S
55 0358 YL seolie ia (Siepbe YFe 5 VA-) s (A5 ol 5o Ll s Sou3 o sShee iSlia o
Jole OF ((Saa woad (50 balyd Ho o s e Glas @Bl ol i Gl 1) o pSlee wad bl aiil g
o Slae Gaal38l Yo 51 (S oS3 sl g ad LI 3o sl o (piSals Wl e 50 958 5 el (sl suiiSs yass
WJb 5l paald 5 S el (aal58) b SIS 55500 05 palla S 58 (il AL 5558 6ol slaslas 5o
Ol -l w8 (g KA sule 5 008 Sl (i (oS ol usgane Iulpd oo s Wl s olS ud o

s sy adlit GRS Cia se (335588 ORISRl (Oigan w5 3 seatin el 35 K5sl g o Slae gl a g se



1FeF bV o loss KO W olS g S ilo agid 1100 g GAd g ¥

O350 cuaal g oid g0 Gl o s0ls (awad’ (Gl) (galaill alwl & (saal o5 S sule Bl (gt e | )

aas co Ol J peane olgd sosose Ol 5 Lol 6 S Geneds s s 5o,

S5 Ao

530 g0 Jold o3 S5 d 30508 5 (g ol Llolias (BalS sl TaS (55 «S uls Gl (B 55 ool @l
oalS 1, S50 g 5l o Slae calgs oo g S (5538 LA, 5 i sl el (S O s Sl
Jalre conbin Sy 5 8500 naad K823 5 nasd jie Lo Y 51040 slajlas Hu o Slae (Rl sad ol
(LUSA 3 a SIS0+ 5 ¥e v ) Vb ol 5o 83090 O30 Smas (blis 5ol @olulaS @ eLd il
3 S s GRl3A) e g a ) wsags ook O B30 Rl S Gl 1) (T6S e SBT ) pdds el s
OLEs b fpl o Gla o Shae culgs 5o 5 Gla s 59 (S o Bla alaad (il 38) Cus (300 938 SIS 0 gags
lad Joaas 15 0T 0 saaS 5l il o Slae ol W55 o 5] SR B yeme ((SBA Mo (A Ll 5 5o oS a8 e
S 08 Gl 1 Slee GRAS ol 5 (Slaae VY1) (SBA wad IS Ll 5o G508 s 51 Gl pll53)
Ol Ll 5o oS el 5T 51 (Sla il (ninas ol LI Jole 0T cuagane ol yd Cpia 5o 980 0o LS
saaline 3 Slac o (g lubae (Al aSOT ) gus ols (EaIS w50 0+ s gan B, (55538 35S 03 ymo ) 55 g0 (SIS O
S el s sladisa (aalS e dle 1) sl sub) sl amociny 5 gobatdl Hlie 51 (aull Gin o gl
($1oaiS a5 9580 5 o (a5 (ol ad dalpd (oS la 50 S 5 0T lie (Sagll 5 08 83
Wole s a Slae g by o

odlaiw! 8 590 ibio

References

Abbasi, A., Lotfi, R., & Golkari, S. (2022). Effect of crop rotation and crop residues on grain yield and
activity of some antioxidant enzymes of different dryland wheat cultivars under conservation
agriculture. Iranian Dryland Agronomy Journal, 11(1), 1-23. (In Persian with English Abstract)
https://doi.org/10.22092/idaj.2022.342530.298

Ahmadinejad R., Najafi N., Aliasgharzad N., & Oustan S. (2013). Effects of organic and nitrogen
fertilizers on water use efficiency, yield and the growth characteristics of wheat. Journal of Water
and Soil Science, 23(2), 177-197. (In Persian with English abstract)

Alahdadi, L., Pirdashti, H. A., & Rigi, K. (2011). Effect of nitrogen levels and planting density on yield
and yield components of maize (Zea mays L.) under different irrigation regimes. Journal of
Agronomy and Plant Breeding, 7(1), 17-29. (In Persian with English Abstract)

Alizadeh, A. (2001). Principles of applied hydrology (4th ed.). Ferdowsi University of Mashhad Press. (In
Persian with English Abstract)

Alizadeh, A., Pirdashti, H. A., Rigi, K., & Kavoosi, R. (2007). Effect of nitrogen levels and planting
density on yield and yield components of maize (Zea mays L.) under different irrigation regimes.
Iranian Journal of Agronomy and Plant Breeding, 3(2), 1-13. (In Persian with English Abstract)

Ali, Q., Ashraf, M., & Ashraf, M. Y. (2001). Influence of water stress on growth and some physiological
attributes of three maize (Zea mays L.) genotypes. Pakistan Journal of Agricultural Sciences,
38(3-4), 169-174.

Allen, R. G., Jensen, M. E., Wright, J. L., & Burman, R. D. (1989). Operational estimates of reference
evapotranspiration. Agronomy Journal, 81(4), 650-662.
https://doi.org/10.2134/agronj1989.00021962008100040019x

Arnon, D. 1. (1949). Copper enzymes in isolated chloroplasts. Polyphenoloxidase in Beta vulgaris. Plant
Physiology, 24(1), 1-15. https://doi.org/10.1104/pp.24.1.1

Atanasova, S. (2008). Response of maize hybrids to nitrogen fertilization. Journal of Central European
Agriculture, 9(3), 437-442,



https://doi.org/10.22092/idaj.2022.342530.298
https://doi.org/10.2134/agronj1989.00021962008100040019x
https://doi.org/10.1104/pp.24.1.1

oS3 500 09 30399 190 ST 39 29 (359 5 Tobw 3 ST Samasy Wil ol 1002 g AdgS vy

Barrs, H. D., & Weatherley, P. E. (1962). A re-examination of the relative turgidity technique for
estimating water deficits in leaves. Australian Journal of Biological Sciences, 15(3), 413-428.

Behroozi, M., Emam, Y., & Pirasteh Anosheh, H. (2016). Effect of leaf defoliation on yield and yield
components of wheat cultivars under drought tension conditions. Crop Physiology Journal, 8(30),
39-52. https://dor.isc.ac/dor/20.1001.1.2008403.1395.8.30.3.5

Cakir, R. (2004). Effect of water stress at different development stages on vegetative and reproductive
growth of corn. Field Crops Research, 89(1), 1-16. https://doi.org/10.1016/j.fcr.2004.01.005

Calvino, P. A., Echarte, L., & Andrade, F. H. (2003). Grain weight and number response to nitrogen
supply in maize. Agronomy Journal, 95(3), 643-650.

Choukan, R., & Mosavat, A. (2006). Maize cultivation. Tehran University Press. (In Persian with English
Abstract)

Debaeke, P., & Aboudrare, A. (2004). Adaptation of crop management to water-limited
environments. European Journal of Agronomy, 21(4), 433-446.
https://doi.org/10.1016/j.eja.2004.07.006

Earl, H. J., & Davis, R. F. (2003). Effect of drought stress on leaf and whole canopy radiation use
efficiency and yield of maize. Agronomy journal, 95(3), 688-696.
https://doi.org/10.2134/agronj2003.6880

Ershadi, S., Pirdashti, H., & Alizadeh, A. (2009). The effect of water deficit and nitrogen levels on some
physiological characteristics of maize (Zea mays L.) in Gorgan region. Journal of Crop
Physiology, 1(1), 1-14. (In Persian with English Abstract)

Farooq, M., Wahid, A., Kobayashi, N., Fujita, D. and Basra S.M.A. (2009) Plant Drought Stress: Effects,
Mechanisms and Management. Agronomy for Sustainable Development, 29, 185-212.
https://doi.ore/10.1051/agro:2008021

Ghaderpoor, A., Reyhanitabar, A., Najafi, N. Zarehaghi, D. & Salimi Trazoj, S. (2025). Effects of biochar
and nitrogen on rapeseed dry matter and macronutrients uptake under water deficit conditions in a
pot culture. Journal of Soil and Plant Science, 35(2), 43-71. (In Persian with English Abstract)

https://doi.org/10.22034/sps.2025.67401.1010

Gupta, S., Prasad, R., & Singh, J. (2001). Drought tolerance mechanisms in maize. Indian Journal of
Plant Physiology, 6(4), 329-335.

Hajheidari, M., Ehsanzadeh, P., & Madahj, A. (2005). Yield and yield components of maize (Zea mays L.)
under different irrigation regimes and nitrogen levels. lranian Journal of Agricultural Sciences,
36(3), 677-688. (In Persian with English Abstract)

Halimian, F., Zare, M., & Amiri, R. (2020). Effect of drought stress and nitrogen fertilizer on
physiological characteristics and yield of maize (Zea mays L.) single cross 704. Journal of Crop
Production and Processing, 10(37), 1-14. (In Persian with English Abstract)

Hammad, H. M., Naseer, S., Ahmad, M., & Shahid, S. (2015). Effect of nitrogen rates on yield and yield
components of maize hybrids under limited irrigation. Pakistan Journal of Agricultural Sciences,
52(1), 101-106.

Jaleel, C. A., Gopi, R., & Perumal, R. (2007). Drought stress resistance in plants: A review. Journal of
Environmental Biology, 28(4), 603-608.

Katerji, N., van Hoorn, J. W., & Hamdy, A. (2008). Water use efficiency of maize under different
irrigation regimes. Agricultural Water Management, 95(6), 755-764.

Keyhani, A., & Modhaj, A. (2014). Effect of nitrogen fertilizer on yield and yield components of maize
(Zea mays L.) hybrids under different irrigation regimes. Journal of Agronomy and Plant
Breeding, 10(1), 1-15. (In Persian with English Abstract)

Lack, P., Barta, L., & Galantai, S. (2008). Photosynthetic pigment changes in maize (Zea mays L.) under
drought stress. Acta Agronomica Hungarica, 56(1), 21-30.

Lenka, K., Mishra, M., & Das, S. (2009). Effect of nitrogen and phosphorus on growth and yield of
maize. Journal of Agronomy and Crop Science, 195(4), 312-320.

Mahmoudi S., Najafi N., & Reyhanitabar A. (2015). Effects of soil moisture and sewage sludge compost
on leaf chlorophyll index and some growth traits of alfalfa in greenhouse conditions. Journal of
Soil and Plant Interactions, 5(20), 207-220. (In Persian with English abstract)
https://dor.isc.ac/dor/20.1001.1.20089082.1393.5.4.16.4



https://dor.isc.ac/dor/20.1001.1.2008403.1395.8.30.3.5
https://doi.org/10.1016/j.fcr.2004.01.005
https://doi.org/10.1016/j.eja.2004.07.006
https://doi.org/10.2134/agronj2003.6880
https://doi.org/10.1051/agro:2008021
https://doi.org/10.22034/sps.2025.67401.1010
https://dor.isc.ac/dor/20.1001.1.20089082.1393.5.4.16.4

1FeF 30l o o lod (O W 0l g S il agid ol o g A9 Yy

Majidian, M., & Ghadiri, H. (2002). Effect of different irrigation intervals and nitrogen levels on yield
and yield components of maize. Journal of Agricultural Sciences and Natural Resources, 9(3), 1-
12. (In Persian with English Abstract)

Majidian, M., Kamyab, F., & Ghadiri, H. (2008). Effect of irrigation regimes and nitrogen levels on yield
and yield components of maize. Journal of Agronomy and Plant Breeding, 4(2), 1-10. (In Persian
with English Abstract)

Markarian, S., Najafi, N., Aliasgharzad, N., & Oustan, S. (2016). Interactive effects of Ensifer
meliloti (Sinorhizobium meliloti) and phosphorus on some growth characteristics of
alfalfa under soil water deficit conditions. Journal of Soil Biology, 3(2), 163-178. (in
Persian with English abstract) https://dor.isc.ac/dor/20.1001.1.23452536.1394.3.2.7.9

Ministry of Agriculture Jihad. (2024). Agricultural Statistics Yearbook, Volume 1: Field Crops (Crop Year
1401-1402). Tehran: Deputy for Planning and Economic Affairs, Information and
Communication Technology Center.

Mirzaei Varoei M., Oustan S., Reyhanitabar A., & Najafi N. (2024). Effect of application of nitrogen-
enriched humic acid (NHA) on morphological and physiological characteristics of maize (Single
cross 704). Journal of Water and Soil Science, 34(1), 91-111. (In Persian with English abstract)
https://doi.org/10.22034/ws.2021.49033.2501

Mojadam, M., & Madhaj, A. (2012). Effect of nitrogen fertilizer on growth, yield and yield components
of maize under different irrigation regimes. Journal of Agronomy and Plant Breeding, 8(1), 1-12.
(In Persian with English Abstract)

Morshedi, E., Gharineh, M. H., Koochakzadeh, A., & Bakhshandeh, A. (2023). Effect of plant growth-
promoting bacteria and chemical fertilizer on yield and malt production efficiency in different
barley cultivars under rainfed conditions. Rainfed Agriculture of Iran, 11(2), 235-254. (In Persian
with English Abstract) https://doi.org/10.22059/j¢i.2022.333633.2638

Motalebifard R., Najafi N., Oustan S., Nyshabouri M.R., & Valizadeh M. (2014). Effects of soil moisture,
phosphorus and zinc levels on the growth attributes of potato in greenhouse conditions. Iranian
Journal of Soil and Water Research, 45(1), 75-86. (In Persian with English abstract)
https://doi.org/10.22059/ijswr.2014.51173

Namakka, S. A., Hassan, F. A., & Bako, J. A. (2008). Growth and yield of maize (Zea mays L.) as
influenced by nitrogen fertilizer rates. Journal of Sustainable Agriculture, 31(4), 11-20.

Nejad, S. A., Komeili, M., & Tavassoli, A. (2010). Effect of drought stress on growth and physiological
traits of maize. Journal of Crop Physiology, 2(1), 1-14. (In Persian with English Abstract)

Nouri Azhar, J., & Ehsanzadeh, P. (2007). Combined effects of drought and nitrogen on maize (Zea mays
L.) yield components. Journal of Plant Nutrition, 30(7), 1087-1099.

Rabani, J., & Emam, Y. (2011). Effect of drought stress on physiological traits and yield of maize (Zea
mays L.) hybrids. Iranian Journal of Crop Science, 12(1), 1-15. (In Persian with English
Abstract)

Rezaei Sookhtabandani, M., Amini Dehaghi, M., & Bagheri, H. (2009). Effect of drought stress and
nitrogen levels on physiological traits and yield of maize. Journal of Agronomy and Plant
Breeding, 5(1), 1-15. (In Persian with English Abstract)

Sairam, R. K., & Saxena, D. C. (2000). Oxidative stress and antioxidant system in wheat genotypes
differing in drought tolerance. Journal of Agronomy and Crop Science, 184(1), 55-60.

https://doi:10.1046/].1439-037x.2000.00358.x

Sepehri, A., Mojadam, M., & Madhaj, A. (2007). Effect of nitrogen fertilizer on growth and yield of
maize. Journal of Agronomy and Plant Breeding, 3(2), 1-10. (In Persian with English Abstract)

Shafighi, R., Pourmohammad, A. & Aslani, I. (2025). Agronomic and yield responses of some dryland
wheat cultivars to chemical fertilizers of urea and triple superphosphate in Hashtrud region.
Journal of Soil and Plant Science, 35(1), 67-84 . (In Persian with English Abstract)
https://doi.org/10.22034/sps.2025.66779.1005

Siddique, M. R. B., Hamid, A., & Islam, M. S. (1999). Drought stress effects on growth and yield of two
wheat genotypes. Bangladesh Journal of Botany, 28(2), 183-189.

Tas, B., & Tas, S. (2007). Drought stress effects on chlorophyll content in maize (Zea mays L.). Turkish
Journal of Agriculture and Forestry, 31(3), 199-204.



https://dor.isc.ac/dor/20.1001.1.23452536.1394.3.2.7.9
https://doi.org/10.22034/ws.2021.49033.2501
https://doi.org/10.22059/jci.2022.333633.2638
https://doi:10.1046/j.1439-037x.2000.00358.x
https://doi.org/10.22034/sps.2025.66779.1005

oS3 500 09 30399 190 ST 33 2 0339 3 Tobw g S T Spjy Wl (ol )1R02 g SAdgS YA

Yari, A., Abbasi, N., & Hajinia, S. (2024). Evaluation of morpho-physiological traits, yield, and grain
quality of three camelina ecotypes under water deficit conditions. lranian Journal of Field Crop
Science, 55(2), 89-104. (In Persian with English Abstract)
http://doi.org/10.22059/ijfcs.2023.361897.655017

Yin, C., Duan, B., Wang, X., & Li, C. (2004). Morphological and physiological responses of two
contrasting poplar species to drought stress and exogenous abscisic acid application. Plant
Science, 167(5), 1091-1097. https://doi.org/10.1016/j.plantsci.2004.06.005

Zang, X. , & Komatsu, S. (2007). A proteomics approach for identifying osmotic-stress-related proteins in
rice. Phytochemistry, 68(4), 426—437 https://doi.org/10.1016/j.phytochem.2006.11.005



http://doi.org/10.22059/ijfcs.2023.361897.655017
https://doi.org/10.1016/j.plantsci.2004.06.005
https://doi.org/10.1016/j.phytochem.2006.11.005

