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Interactions of two crop rotations and nitrogen levels on grain yield and its
components of two bread wheat cultivars under dryland conditions in Shiraz
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Table 1. Some soil chemical and physical properties for experimental site
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75 pH
0.6 E. C. (dS/m) S s
12.0 Sand (%) (1) o
50.0 Silt (%) () S
38.0 Clay (%) ) s
Silty Clay Loam Soil texture N
0.07 Total Nitrogen (%) (1) JS 05559
0.74 Organic Carbon (%) ) JT S
6.00 Nitrate Nitrogen (mg kg™) S 0585
26.00 Phosphorous (mg kg™) o Sl S 53 J e i
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Table 2. Monthly precipitation in 2002-2003 and 2003-2004 growing seasons
as well as 10 year average for Bajgah, Shiraz.

Precipitation(mm)

(e Ghet) Sk O

dr ,Sla WAY-AFAY el Jle WAV-AVAY el Month o
Ten year average 2003-2004 2002-2003
21.4 0.0 0.0 Nov. oLt
79.8 57.0 48.0 Dec. 3T
103.7 259.0 31.0 Jan. ©3
97.6 44.6 105.5 Feb. e
59.1 18.0 65.0 March NUE
54.4 81.5 94.5 AP aysp
12.5 75 0.0 May  cigss)
1.7 0.0 0.0 June sls =
0.7 0.0 0.0 July %
430.7 467.6 344.0 8 e
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Table 3. Interaction of nitrogen and cultivar on wheat yield and yield components and some agronomical characteristics

axdllas 5 90 Lo

WAVAYAY ol L WAY-AYAY o5 L
2002-2003 2003-2004
3585 P Tl el b, el 5 Shes S alsslas el s Shee Tl patls Sl el s Shes S alsslis s diw sl s Shes
Nitrogen &£, ) 5P A e «ls &£, () S5 g e arse s
(kg/ha) Cultivar  Leaf area Harvest Biological Grain/  Spike/ m* Grainyield Leafarea  Harvest Biological ~ Grain/Spike Spike/m*  Grain yield
index index yield (kg/ha) Spike (kg/ha) index index yield (kg/ha) (kg/ha)
0 NPt 17¢ 40.7b 1896 ¢ 8.2b 2234b 771b 20c 416a 2109 c 89c 230.6¢ 878¢
30 Niknejad 21b 449a 2207 b 10.3a 2710a 992 a 25D 433a 2454 b 10.5b 259.1b 1062 b
60 26a 40.1b 2533 a 110a 2546a 1015a 30a 44.7a 2810 a 115a 2829a 1257 a
0 oS0 13c 45.2 ab 1579 ¢ 8.7Db 202.0c 713.b 15¢c 419a 1753 ¢ 8.7¢c 2134c 734 b
30 Zagros 1.7b 485 a 1973 b 10.1a 226.6 b 956 a 21b 43.6a 2189 b 10.4b 247.8b 955 a
60 22a 438b 2219a 104 a 265.0a 971a 26a 415a 2463 a 113a 2720a 1023a
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Means followed by the same letter, in each column, are not significantly different at 5% probability level- Using Duncan Multiple Range Test.
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Table 4. Interaction of nitrogen and crop rotation on wheat yield and yield components and some agronomical characteristics

Jl osls RITEY b atls () Calay pails S See Al 3 gl e dite sl gls 5> Sl
Year Crop rotation Nitrogen Leaf area Harvest index Biological Grain/Spike Spike/m2 Grain yield
(kg/ha) index (%) yield (kg/ha) (kg/ha)
0 1.2c 42.5b 1743c 8.0c 218.2b 740b
wv\& - rv\.f
AFAY-VFAY 30 1.7b 47.5a 2068b 9.9b 239.8a 982a
Wheat-Lentil
2002- 60 2.3a 42.5b 2353a 10.7a 252.8a 1000a
2003 0 1.8c 42.9ab 1733c 8.8b 207.2b 743b
ST rxf
30 2.1b 45.7a 2112b 10.5a 257.8a 966a
Wheat-Fallow
60 2.6a 40.7b 2399a 10.7a 266.7a 977a
0 2.1c 41.9a 2015¢c 8.7c 225.4c 844c
dﬁu\ﬁ - rw\.f
30 2.5b 44.2a 2391b 10.5b 261.3b 1057b
WwAY-ywAr  Wheat-Lentil
60 3.0a 44.2a 2721a 11.7a 281.3a 1204a
2003-
0 l.4c 41.6a 1847c 8.9b 218.7c 768c
2004 AT e
30 2.0b 42.6a 2253b 10.4a 245.6b 959b
Wheat-Fallow
60 2.7a 42.0a 2559a 11.0a 271.9a 1076a
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Means followed by the same letter, in each column, are not significantly different at 5% probability level-Using Duncan Multiple Range Test.
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Table 5. Interaction of crop rotation and cultivar on wheat yield and yield components and some agronomical characteristics

J osls o5 E e par s () Sy pasls S5 s Shee Al 5 4l sl e 3 b sl als 5 Sles
Year Crop rotation Cultivar Leaf area Harvest index Biological Grain/Spike e Grain yield
index (%) yield (kg/ha) Spike/m? (kg/ha)
E ‘-5&:’
_ e 1.8a 41.9b 2231a 9.8a 244 .9a 935a
ke T S Niknejad
_ i K
waraey  neat-Lent oAl 1.6a 47.1a 1878b 9.3a 228.9b 885a
Zagros
2002- o1 oS
2003 o M 2.4a 41.1b 2193a 9.9a 254.4a 917a
oIS Niknejad
2 g5
Wheat-Fallow o 1.8b 44.3a 1970b 10.1a 233.4b 873a
Zagros
] &3
_ e 2.8a 43.0a 2581a 10.5a 264.7a 1111a
e T e Niknejad
_ i <K
wavoway  Voneat-Lenti oAl 2.2 44.2a 2170b 10.1a 248.5b 959b
Zagros
2003- Ny s
2004 _ _ _f B 2.2a 43.6a 2339a 10.0a 250.4a 1020a
AT e Niknejad
- K
Wheat-Fallow o 1.9a 40.0a 2100b 10.2a 240.4a 849b
Zagros

.@é)‘é@#ﬁ\b&'Ml:.Ug-Q}aijLw‘j.Lo)ba kalcle)As)\nleé_ijlQ}:..ﬂjh):ész_‘:mg}}fd\)b&uQ.:iﬁ\:»cjbﬁ
Means followed by the same letter, in each column, are not significantly different at 5% probability level-Using Duncan Multiple Range Test
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Table 6. Effect of nitrogen and crop rotation on organic C in two growing seasons
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Means followed by the same letter, in each column, are not significantly different at 5% probability level- Using Duncan

Maltiple Range Test.
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* Organic C was measured at the end of each wheat growing season.
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Interactions of two crop rotations and nitrogen levels on grain yield and its
components of two bread wheat cultivars under dryland conditions in Shiraz

Edalat', M., H. Ghadiri’, A. A. Kamgar Haghighi’, Y., Emam®, A. M. Ronaghi’,
M. T. Assad®

ABSTRACT

Field experiments were conducted in 2002-2003 and 2003-2004 cropping season to determine the effects of
crop rotation and N fertilizer on yield and yield components of two wheat (Triticum aestivum L.) varieties under
Bajgah (near shiraz) dryland condition. Treatments included two rotations (wheat-lentil and wheat-fallow), three
N fertilizer rates (0, 30, and 60 kg N ha™), and two wheat varieties (Niknejad and Zagros). A split Factorial
design with three replications was used. Interaction of nitrogen and variety on grain yield and yield components
were significant, the highest grain yield obtained from 60 kg N ha™ and Niknejad in two years (101.5 g/m? at the
first year and 125.7 g/m? at the second year) and the lowest grain yield was obtained from 0 kg N ha™ and
Zagros in two years (71.3 g/m? at the first year and 73.4 g/m? at the second year). Maximum number of spike per
m? in the first year was obtained from 30 kg N ha™ and Niknejad (271) and in the second year from 60 kg N ha™
and Niknejad (282.9). Minimum number of spike per m?* was obtained from 0 kg N ha™ and Zagros in two years
(202 in the first year and 213.4 in the second year). Maximum number of grain per spike was obtained from 60
kg N ha™ and Niknejad in two years (11 in the first year and 11.5 in the second year) and minimum number of
grain per spike was obtained from 0 kg N ha™ and Niknejad in the first year (8.2) and from 0 kg N ha™ and
Zagros in the second year (8.7). Interaction of nitrogen and crop rotation on grain yield and yield components
was significant, the highest grain yield obtained from 60 kg N ha™ and wheat-lentil rotation in two years (100
g/m? at the first year and 120.4 g/m? at the second year) and the lowest grain yield was obtained from 0 kg N ha™
and wheat-lentil rotation in the first year and from 0 kg N ha™ and wheat-fallow rotation in the second year (74
g/m? at the first year and 76.8 g/m? at the second year). Maximum number of spike per m? in the first year was
obtained from 60 kg N ha™ and wheat-fallow rotation (266.7) and in the second year from 60 kg N ha™ and
wheat-lentil rotation (281.3). Minimum number of spike per m* was obtained from 0 kg N ha™ and wheat-fallow
rotation in two years (207.2 in the first year and 218.7 in the second year). Maximum number of grain per spike
was obtained from 60 kg N ha™ and wheat-lentil rotation in two years (10.7 in the first year and 11.7 in the
second year) and minimum number of grain per spike was obtained from 0 kg N ha™ and wheat-lentil rotation in
two years (8 in the first year and 8.7 in the second year). Increasing nitrogen level had no significant effect on
soil organic carbon in the first year but, in the second year, maximum rate of soil organic carbon was obtained
from 30 kg N ha™ (0.99%), although 30 and 60 kg N ha™ (0.95%) had no significant difference. In the first year,
rotations had no significant effect on soil organic carbon, but in the second year, soil organic carbon was higher
in wheat-lentil (0.96%) than wheat-fallow (0.90%).

Keywords: Crop rotation, Fallow, Lentil, Nitrogen, Yield, Yield components, Wheat.
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