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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
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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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