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grain yield and soil properties
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Table 1. Physical and chemical soil properties at the beginning of experiment at 0-30 cm soil depth

oSl il EC FC PWP N P K Fe

Soil texture (dS.m™) pH (%) (%) (%) (mg.kg?) (mg.kg™) (mg.kg™)

Sandy clay 0.65 7.45 255 12.0 0.081 10.18 472.0 8.24
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Table 2. Time schedule of crop rotation treatments

\YAQ 4 AR ¥4y Ay Y4y 4y Y4y —4¥f

Crop rotation 2010-11 2011-12 2012-13 2013-14 2014-15
M-W M W M W M w M w M W
W-A A W A A A w A A A W
M-A M A A A M A A A M A

1F M W M W M F M w M W

2F M W M F M \Wi M F M W

3F M F M W F w M F M W

4F M F F w M F F w M W

CF F F F F F F F F F F

(F, Fallow) =T (A, Alfalfa) w5, (W, Wheat)c.uf‘(M, Maize) &3
<3 osls (W-A, Wheat rotation with alfalfa) s L r*’f s «(M-W, Continuous maize-wheat) VJ“'? —555 phe ZiS
b« «(2F, Two seasons fallow) :7 Juas 55 «(1F, One season fallow) 7 s ¢S «M-A, Maize rotation with alfalfa) < ,, |
(CF, Continuous fallow)(c.25) jus” 2T «(4F, Four seasons fallow) :T e 4= «3F, Three seasons fallow) _:.7
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Table 3. Qualitative properties of irrigation water (5 years average

K* Na* Mg* Ca?*  SO4* Cl-  HCOs H EC
Meq L-1 P dS.m?
0.14 6.19 5.54 2.74 5.14 7.25 0.81 7.35 11
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Fig. 1. Grain yield of wheat and fresh forage yield of maize in crop rotation systems. Vertical bars represent

standard error (xSE).
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Fig. 2. Grain yield of wheat and fresh forage yield of maize in maize-wheat continues planting system during

experiment years. Vertical bars represent standard error (£SE).
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Fig. 3. Grain yield of wheat and fresh forage yield of maize in system with alfalfa in rotation during experiment years. Arrows shows number of growing season of alfalfa in

rotation. Vertical bars represent standard error (+SE).
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Table 4. Grain yield (kg.ha') of wheat and fresh forage yield of maize (ton.ha') in systems with fallow in rotation during experiment years (+SE)

VWAL A ¥4 40 ¥4 Ay \FAY 4y Ay aF
2010-11 2011-12 2012-13 2013-14 2014-15
ol glosts o3 Nty S rx.f Sy r“f Sys M? &ys r*f
Crop rotations Maize Wheat Maize Wheat Maize Wheat Maize Wheat Maize Wheat
1F 58560+4.68  5035+100.7 59120+4.98  5460+109.2  6155446.51 Fallow 62210+5.60  6421+135.2  66890+7.35  6708+100.62
2F 60820+5.47  5106+89.59  60850+4.86 Fallow 86370+7.71  5609+100.9  85580+6.84 Fallow 88210+7.93 7003+132.1
3F 58042+6.40 Fallow 61250+6.73 5682+113.6 Fallow 5815+87.2 70540+7.75 Fallow 73470+6.87 7064+115.1
4F 56801+4.89 Fallow Fallow 6014+90.2 64080+5.12 Fallow Fallow 6625+130.1 69120+5.52 6831+109.2

(4F, Four seasons fallow) 5T jes = «3F, Three seasons fallow) &7 jes «. «(2F, Two seasons fallow) ,:T fzs 55 (1F, One season fallow) :7 Juas o5
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Table 5. Soil properties in crop rotation treatments in fifth year (end of experiment) at 0-30 cm soil depth

P (mg.kg
Crop rotations ool sl slasles EC (dS.m1) pH N (%) b

Continuous maize- wheat a8 -5 ol 1.191a 7.61 0.117d 6.60e
One season fallow T b oS 1.089%a 7.75 0.131cd 13.18d
Two seasons fallow FANEE 0.894ab 7.73 0.145cd 14.80cd
Three seasons fallow T e dur 0.687b 7.83 0.152¢ 13.34d
Four seasons fallow Uil b Sl 0.643b 7.91 0.125cd 15.75bc
Wheat-alfalfa p b e s 0.715b 7.79 0.232a 20.50a
Maize-alfalfa iy by sl 0.765b 7.69 0.203b 19.01ab
Continuous fallow (CslS0) o5 2T 0.695b 7.65 0.119d 18.62b
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at 0-30 cm soil depth

Table 6. Micronutrients content of the soil in crop rotation treatments in fifth year (end of experiment)

Crop rotations ol sl slasles Zn(mg.kg') Fe(mg.kg?) Cu(mgkg?!)  Mn(mg.kg?)
Continuous maize-what .8 -5 o5l 0.709 7.58¢ 1.97b 17.36d
One season fallow FANGY 0.847c-e 7.68¢c 1.94b 17.45d
Two seasons fallow FANEE 1.231a 10.43b 2.19a 18.29cd
Three seasons fallow DT b 4w 1.181a 9.95b 2.32a 18.32cd
Four seasons fallow Uil s Sl 1.107ab 9.90b 2.18a 18.78bc
Wheat-alfalfa p b et s 0.976bc 12.61a 2.36a 20.31a
Maize-alfalfa iy b od ls 0.881cd 13.04a 2.30a 19.76ab
Continuous fallow (CslS0) o5 2T 0.785de 10.07b 2.26a 19.06a-c
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Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using

Tukey test

u,_ia\,@oujd.bgp,(.u_:f;)ﬂaums
Wl iy s ol s bl ol ol
J s Ol s ey 2alS” 31 (6,8 ol 6l o
508 (ool o il 3, Shee 4 005 &S5
paldme CiS 5 Olmt (ol Sl ailate 55 )5
3l s iz 4y O3l 1,5 5 &p3-pl S
LJ\—WG;—_’:)_&JQJZ_:TJ_@A_MUJAJ\M\_:

References

S 5 4ol
pl.x_ﬁg_;zfd;la ol J:,_LA;TO_Q@L:;
s ime LialS 5 Sl g, 5h b;.i\);ugr,uf_%s
S adde s, Sles W5 op S WS Sdae ol
u’l,g,uJw@wu‘;,;cxfu;,%s
g..)}l_:J)JQ)SJCJ_JfLSL_AQ;.gL_;‘}c‘J_mA
L 5 i T b e U5 55 0T 31 s 54 U

(A_pl_iﬁ\)_é\l_gaéfuj_:e,ki\)_&ozﬁbb

oolitwl 3390 asbv

Anderson, R. 1. 2008. Growth and yield of winter wheat as affected by preceding crop and crop management.

Agron. J. 100: 977-980.

Ayeneh, G. L., H. Asadi, M. Gosheh and S. M. H. Mousavi Fazl. 2014. Study on agronomic and economic

wheat- based rotation with some crops in sought of Khuzestan Province In: Proceeding of 13" Crop Science


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.2.5.6
https://agrobreedjournal.ir/article-1-637-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1395.18.2.5.6 ]

A0 Olsls ¥ o jlad it dl 01l 2155 sl Al

Congress. 24-26 August, Karaj, Iran. (In Persian with English abstract).

Bhadoria P. B. S., S. Sing and N. Claassen. 2001. Phosphorus Efficiency of Wheat, Maize and Groundnut
Grown in Low Phosphorus Supplying Soil. p. 530-531. In W.J. Horst et al. (Eds.) Food Security and
Sustainability of Agro-Ecosystems through Basic and Applied Research. Springer, Netherlands.

DeMaria, I. C., P. C. Nnabude and O. M. de Castro. 1999. Long-term tillage and crop rotation effects on soil
chemical properties of a Rhodic Ferralsol in southern Brazil. Soil Till. Res. 51: 71-79.

Faber, A. 1987. Initial and Residual Effects of Microelements in Crop Rotation. p. 1-10. In UN Economic
Commission for Europe (Ed.). The Utilization of Secondary and Trace Elements in Agriculture. Springer,
Dordrecht.

Gozubuyuk, Z., U. Sahin, M.C. Adiguzel, I. Ozturk and A. Celik. 2015. The influence of different tillage
practices on water content of soil and crop yield in vetch-winter wheat rotation compared to fallow-winter
wheat rotation in a high altitude and cool climate. Agric. Water Manag. 160: 84-97.

Ghimire, R., J. B. Norton and E. Pendall. 2014. Alfalfa-grass biomass, soil organic carbon, and total nitrogen
under different management approaches in an irrigated agroecosystem. Plant Soil. 374: 173-184.

Govaerts, B., M. Mezzalama, K. D. Sayre, J. Crossa, J. M. Nicol and J. Deckers. 2006. Long-term
consequences of tillage, residue management, and crop rotation on maize/wheat root rot and nematode
populations in subtropical highlands. Appl. Soil Ecol. 32: 305-315.

Kelley K. W., J. H. Long Jr, and T.C. Todd. 2003. Long-term crop rotations affect soybean yield, seed weight,
and soil chemical properties. Field Crops Res. 83: 41-50.

Koocheki, A., M. Nasiri Mohalati, A. Zarea Feizabadi and G. Jahanbin. 2004. Evaluation of variability in
different cropping systems of Iran. Pajouhesh-va-Sazandegi 63: 70-81. (In Persian with English abstract).
Lithourgidis, A. S., C. A. Damalas and A. A. Gagianas. 2006. Long-term yield patterns for continuous winter

wheat cropping in northern Greece. Eur. J. Agron. 25: 208-214.

Lund, M. G., P. R. Carter and E. S. Oplinger. 1993. Tillage crop rotation affect com, soybean and winter
wheat yields. J. Prod. Agric. 6: 207-213.

Lopez-Bellido, R. J. and L. Lopez-Bellido. 2001. Efficiency of nitrogen in wheat under Mediterranean
conditions: Effect of tillage, crop rotation and N fertilization. Field Crops Res. 71: 31-64.

Maas, E. V. and G. J. Hoffman. 1977. Crop salt tolerance — current assessment. J. Irrig. Drain. Divis. 103:
115-134.

Mader, P., D. Hahn, D. Dubois, L. Gunst, T. Alfoldi, H. Bergmann, M. Oehme, R. Amado, H. Schneider,
U. Graf, A. Velimirov, A. Fliebbach and U. Niggli, U. 2007. Wheat quality in organic and conventional
farming: results of a 21 year field experiment. J. Sci. Food Agric. 87: 1826-1835.

Meyer-Aurich, A., M. Gandorfer, G. Gerl and M. Kainz. 2009. Tillage and fertilizer effects on vyield,

profitability, and risk in a corn-wheat-potato wheat rotation. Agron. J. 101: 1538- 1547.


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.2.5.6
https://agrobreedjournal.ir/article-1-637-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1395.18.2.5.6 ]

M Slas 2 sl Sdedle 31"

Najafinezhad, H., M. A. Javaheri, S. Z. Ravari and F. A. Shahraki. 2009. Effect of crop rotation and wheat
residue management on grain yield of maize cv. KSC704 and some soil properties. Seed Plant Prod. J. 25:
245-258. (In Persian with English abstract).

Nourinia, A., M. Salehi, A. Faghani and A. Gorzin. 2007. Effect of rotation systems on some properties of
growth, diversity index and yield of wheat in Gorgan climate. In: Proceeding of 2" National Congress of
Ecological Agriculture. 17-18 October, Gorgan, Iran. (In Persian with English abstract).

Rahimizadeh, M., A. Zare Feizabadi, A. Kashani, A. Koocheki and M. Nassiri Mahallati. 2012. Evaluation
of soil fertility in wheat-based double cropping systems under different rates of nitrogen and return of crop
residue. J. Water Soil. 25: 1277-1286. (In Persian with English abstract).

Sawyer, J. 2008. Importance of nitrogen in soil [Online]. Available at http://  www.
agronext.iastate.edu/soilfertility/currenttopic/sawyer.

Sieling, K., C. Stahl, C., Winkelmann and O. Christen. 2005. Growth and yield of winter wheat in the first 3
years of a monoculture under varying N fertilization in NW Germany. Eur. J. Agron. 22: 71-84.

Sundermeier, A. P., R. C. Reeder, J. Hoorman, Y. Raut, N. Fausey, K.R. Islam and S. M. Reno. 2009. Crop
Rotation and Tillage Impact on Soil Nutrients, Ohio State University, Columbus, OH.

Turmel, M. S., M. H. Entz, K. C. Bamford and J. R. Thiessen Martens. 2009. The influence of crop rotation
on the mineral nutrient content of organic vs. conventionally produced wheat grain: Preliminary results from
a long-term field study. Can. J. Plant Sci. 89: 915-919.

Varvel, G. E. 1994. Rotation and nitrogen fertilization effects on changes in soil carbon and nitrogen. Agron. J.
86: 319-325.

Varvel G. E. 2006. Soil organic carbon changes in diversified rotations of the western Corn Belt. Soil Sci. Soc.
Am. J. 70: 426-433.

Welsh, C., M. Tenuta, D. N. Flaten, J. R. Thiessen-Martens and M. H. Entz. 2009. High yielding organic crop
management decreases plant-available but not recalcitrant soil phosphorus. Agron. J. 101(5): 1027-1035.

Zare Feizabadi, A. and M. Azizi. 2012. Effect of different crop rotation systems on wheat productivity in cold agro-
climatic region of Khorasan-e-Razavi in Iran. Seed Plant Prod. J. 28: 261-275. (In Persian with English abstract).
Zare Feizabadi, A. and M. Nouri Hoseini. 2013. Study on the variations of organic carbon and some nutrients

in soil in wheat based rotations. Iran. J. Soil Res. 27: 629-643. (In Persian with English abstract).

Zorb, C., G. Langnekamper, T. Betsche, K. Niehaus and A. Barsch. 2006. Metabolite profiling of wheat grains

(Triticum aestivum L.) from organic and conventional agriculture. J. Agric. Food Chem. 54: 8301-8306.


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.2.5.6
https://agrobreedjournal.ir/article-1-637-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1395.18.2.5.6 ]

A0 Olsls ¥ o jlad it dl 01l 2155 sl Al

Midterm effect of maize (Zea mays L.)-wheat (Triticum aestivum L.) rotations on
grain yield and soil properties

Pirasteh-Anosheh, H.!, M. Edalat? and F. Dehghany?

ABSTRACT
Pirasteh-Anosheh, H., M. Edalat, F. Dehghany. 2016. Midterm effect of maize (Zea mays L.)-wheat (Triticum aestivum L.)

rotations on yield and soil properties. Iranian Journal of Crop Sciences. 18(2):147 -160. (In Persian).

In a five years experiment, the effect of crop rotation was examined on yield and soil physico-chemical
properties in 200 hectares land of College of Agriculture- during 2010-2015 growing seasons Shiraz University,
Shiraz, Iran,. Eight rotation systems consisted of 1: complete fallow (no planting), 2: continuous maize-wheat, 3:
wheat rotation with alfalfa, 4: maize rotation with alfalfa, 5, 6, 7 and 8: fallow in one, two, three and four of ten
growing seasons during five years using randomized complete block design with four replications. Shiraz wheat
cultivar and SC704 maize hybrid were used. Results showed that the highest wheat grain yield (7706 kg.ha)
and maize fresh forage (82100 kg.ha') obtained when sown in rotation with alfalfa. Fallow had positive effect
on yield of both crops, up to four seasons for wheat and up to two seasons for maize. Continuous maize-wheat
with higher soil salinity and lower amount of nitrogen (N), phosphorous (P), zinc (Zn), iron (Fe), copper (Cu)
and manganese (Mn) led to significant reduction in yield compared to rotations with alfalfa or fallow for more
than two seasons. Wheat and maize in rotations with alfalfa had higher soil nitrogen, phosphorous, iron and
manganese which were associated with greater wheat grain yield and maize fresh forage. Micronutrients were
greater in fallow systems and this might led to greater and stable wheat grain yield and maize fresh forage yield.
It was concluded that rotation with alfalfa or 2-3 seasons fallow for maize and 4 seasons for wheat improved soil

chemical conditions, and consequently had higher economical yield of wheat and maize.

Key words: Alfalfa, Crop rotation, Forage, Micronutrient and Soil salinity.
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