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Table 1- The meteorological characteristics of the study region

Months October November December

January February March April May June July

Lo lwgio

2 17.3 10.5 4.9
M.A.T.

(O
Logio
S,k 11.9 59.5 73.5
M.R. (mm)

0.9 52 10.7 152 212 26.6

79 81.6 64 343 21 0.6

M.A.T. = mean air temperature; M.R. = mean rain.

TS alyie chagh — (ohisel dyhe S ploart (S3d Gla Ty -Y Jgo
Table 2- Soil Physico-chemical analysis of educational-research farm soil, Zaferanieh,

Karaj
Soil depth .
R Sand Silt Clay FC PWP OM EC
) GO
o il % dSm’
0-40 61.2 20.0 18.8 16.5 9.2 0.05 0.7

FC: field capacity; PWP: Permanent wilting point; OM: organic matter; EC: electrical conductivity
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Sloslod 53l Lo paiS Ails (etig 5 0o (Su3eln b 58 50 lho (Slayye (eSile) illy a3 Y Jgue
#5595 (55>
Table 3- Analysis of variance (mean squares) of morpho-physiological traits, yield and grain
protein of wheat (aestivum sativa L.) in different tillage, fertilizer and cultivar

st oo P O T R UMV VIS
Source of variation &b T Chl Plant height 2 LDW Grain
df LAI Protein
Replication (R) ,,55 2 0.29 ns 3.52 ns 0.018 ns 113.84 ns 0.022 ns
Tillage (T) &;y95& 1 10.45 * 4225 * 0.17 * 2503.33 * 21.93 **
hol @) b 2 0.31 0.75 0.0019 55.14 0.058
Main plot error
Fertilizer (F) oo 2 2.66 ** 21.02 ns 0.013 ns 401.7 ** 10.56 **
Cultivar (C) 3, 1 2.25%* 51.36 ** 0.0002 ns 2865.81 ** 0.0002 ns
TxF 2 0.54 ns 49.75 ** 0.018 ns 632.15 ** 1.84 *
T<C 1 0.09 ns 61.36 ** 0.0025 ns 1106.67 ** 0.03 ns
FxC 2 10.28 ** 2218.86 ** 0.57 ** 22577.9 ** 26.19 **
TxFxC 2 0.98 ns 16.02 ns 0.01 ns 1886.4 ** 0.42 ns
et 20 0.45 6.17 0.013 95.84 0.52
Subplot error
C.V. (%) & i s g 4.26 2.77 3.17 3.51 5.72

el 00,8 S g iy el zakaw 53 09 I8 sixe g 05 IS S pas godies lis s @ ¥* o % ng

ns, * and **: Non significant and significant at the 5 and 1% probability levels, respectively.

T Chl: total chlorophyll; LAI: leaf area index; LDW: leaf dry weight; CV: coefficin variance.

=Y Jous aolol
Table 3- Continued

o qlio .)_ &l i u.)ﬁ als s R s g el
. &5l 1000-Grain s . . . Harvest
Source of variation . Grain Yield Biological Yield .
df Weight index
Replication (R),!,55 2 2.74 ns 25186.3 ns 205354 ns 5.13 ns
Tillage (T) ;3,95 1 31.54 ns 6405117 ** 10665667 ** 79.21 *
kol 05 sl 2 18.10 36792 12584 ns 1.17
Main plot error
Fertilizer (F) og5 2 23.87 ** 3884152 ** 5399229 ** 56.98 **
Cultivar (C) o3, 1 6.67 ns 342810 ** 707000 ** 4.00 *
TxF 2 3.72 ns 242467 ** 232354 ns 2.71%*
T=C 1 0.34 ns 17 ns 40334 ns 0.93 ns
FxC 2 10.87 * 3222750 ** 6181292 ** 39.81 **
TxFxC 2 7.06 ns 86129 * 314792 * 0.71 ns
g 20 2.07 24051 86556.9 0.76
Subplot error
C.V. (%) ol <y 4.02 2.84 2.06 2.29
sl 3o )3 S g gy Jletol palan (0 (409 o x5 05 o sime pae oaims (i i i 4 ¥ ¥ ons

ns, * and **: Non significant and significant at the 5 and 1% probability levels, respectively.

T Chl: total chlorophyll; LAI: leaf area index; LDW: leaf dry weight; CV: coefficin variance.
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Table 4- Two-way interaction of applied treatments on morphophysiologic traits of wheat

JF Judgyls W) O SR T
. ] . 4l .
. Total oS als ORI
e < 1000
chlorophyll  Pplant 2 Grain .~ Harvest
Treatment - ) Leaf . Grain .
(mg g height ca protein index
FW)  em) mea g VO
index (8)
s SHIArg 4.1 77.6 3.5 10.6 33.5 342
) BV
797 A Omidbakhsh
no-application e 4.8 75.5 3.4 10.7 34.7 359
ool
S (of " SHlArg 5.4 102.1 3.8 13.1 36.0 38.9
S 53 029l 755 Omidbakhsh
150 kg ha™ urea . 4.2 104. a 3.9 12.9 35.5 38.4
ool
RS RRATY o JArg 5.1 926 3.7 141 363 401
ot bl s Omidbakhsh
150 kg ha™ urea + el 5.5 85.1 3.6 14.2 38.2 40.9
nitrapyrin
LSD 0.31 2.9 0.14 0.87 1.7 1.05

Sl yasll g dils o Slee ils iy ol glas )l yoad Jlasl slolows lgo 51 . Kloo dlio -0 Jgo
pos
Table 5- Two-way interaction of applied treatment on plant height, grain protein, grain yield
and harvest index of wheat

olS gl )l &lS yuig ails o ySlos da:
e Plant Grain Grain S
Treatment height protein yield Hal;ivest
cm % Kgha' mdex
(cm) (%) (Kgha™) %)
no-application 5 u,l8 pue 89.1 12.2 5366.8 37.7
Sl il JER8 53 19l p575leS 100 86.3 11.3 5569.1 38.4
Minimum 150 kg ha™ urea
tillage . PRTIALY § .
& “’*‘”‘l*"""*‘“Lf‘“ 2 029! 55518 90.1 14.8 6668.3 425
150 kg ha™ urea + nitrapyrin
no-application 5 u,l8 pue 93.1 13.1 4626.0 34.9
&l s HS2 52 039l 55k 10 91.3 11.7 4944.1 36.3
Conventional 150 kg ha™' urea
tillage o 3 b s+ LS 1,8 .
. ORISR 50 039l £575L5 10 87.6 12.4 5503.3 38.5

150 kg ha™' urea + nitrapyrin

LSD 2.9 0.87 186.7 1.05
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Figure 1- Mean comparison of total chlorophyll
content and leaf area index of wheat affected by tillage

treatment.

Conventional tillage

Minimum fillage

pouS gy gl p o8 5 (55,951 GiiSen -V S

Figure 2- Interaction effect of tillage and cultivar
levels on wheat plant height

PSSy 0 ,Ses g ails 0 ,Sles (S 59 ot Jles! o Lo wilfan Sl Sk duglie —F Jgo
Table 6- Three-way interaction of applied treatment on leaf dry weight, grain yield and biological

yield of wheat
S oSS 39 wild 0 ,Sles QM
. )
(g/plant) (Kgha™) (K}:g ha')
5yl pas S, Arg 2473 4800.3 13333.3
) no-application wwswawelOmidbakhsh 217.1 5031.7 13666.7
Mﬁ'i:ufn’ii’;;e S 40 043 p ,]:,u 18- - Sl /}rg 310.3 6106.7 15233.3
150 kg ha™' urea isawslOmidbakhsh 277.1 5933.3 15041.7
YRR S, Arg 297.1 6406.7 15233.3
Rl e LS JiksaslOmidbakhsh 2738 6930.0 16133.3
5,18 pus S Arg 237.2 4047.0 12500.0
no-application JislOmidbakhsh 2273 4571.7 13083.3
&=l shls LS8 50 0,51 o5 10 S, Arg 350.5 5316.7 14066.7
Conﬁvﬁzgfnal 150 kg ha™' urea iduamelOmidbakhsh 337.06 5205.0 13900.0
YRR S, Arg 283.8 5415.0 14168.3
ol it LS SidsanelOmidbakhsh 286.9 5591.7 14391.7
LSD 16.6 264.1 501.09
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Abstract

In order to evaluate different tillage methods and urea fertilizer with nitrapyrin on
total chlorophyll content, grain protein, yield and yield components of two wheat
cultivars, an experiment was conducted in form of split factorial in randomized
complete blocks with three replications in the Research farm Nuclear Science and
Technology in 2017-2018. Experimental treatments included conventional and
minimum tillage, fertilizer treatment at three levels of 0, 150 kg urea ha™ and 150 kg
urea ha™' + nitrapyrin and wheat cultivars (Arg and Omidbakhsh). Tillage systems were
effective on the studied traits and that the highest amount of chlorophyll (5.18 mg.g”
FW) and leaf area index (3.78) were obtained in minimum and conventional tillage,
respectively. The highest grain protein content (170.7%), grain yield (668.3 kg.ha™') and
harvest index (42.51%) were obtained in minimum tillage and 150 kg urea ha™ fertilizer
+ nitrapyrin. Application of urea + nitrapyrin increased grain protein, 1000-grain weight
and harvest index. Both Arg and Omidbakhsh cultivars obtained the highest plant height
(102.16 and 104.66 cm, respectively) and leaf area index (3.88 and 3.98, respectively)
in 150 kg urea ha™' treatment. The three-way interactions of tillage, fertilizer and
cultivar also had a significant effect on leaf dry weight, grain yield and biological yield.
In minimal tillage, Omidbakhsh cultivar in 150 kg urea ha' + nitrapyrin fertilizer
treatment showed better grain yield and biological yield than other treatments.
According to the obtained results, in minimal plowing conditions, Omidbakhsh cultivar
and application of urea + nitrapyrin is recommended.

Key words: Chlorophyll, Conventional tillage, Leaf area index, Nitrogen
Leaching, Protein.
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