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ABSTRACT

A field experiment was conducted to evaluate the effect of different tillage methods and residue management on
physiological properties of wheat at Mashhad Agricultural and Natural Resources Research center of Khorasan
Razavi province in 2013-2014. This experiment was arranged in a split plot design based on randomized complete
block with three replications. Main factor was tillage systems in three levels (conventional, reduced and no tillage)
and sub factor was residue management in three levels (0, 30 and 60%). Length of stem, spike, peduncle,
penultimate, length, weight and area of flag leaf were measured. The results showed that tillage systems had
significant effect on them. The highest length of stem (91.18 c¢cm), length of spike (10.04 cm), length of peduncle
(28.37cm), length, weight and area of flag leaf (22.48 cm, 0.194g, 26.3cm?) were obtained from no-tillage method.
Residue management had no significant effect on these treatments. The results showed that tillage systems and
residue management had no significant effect on, dry matter transferred from the stem, partitioning assimilates to
spike, present of assimilates participation storage before anthesis in seed filling, remobilization efficiency.
Interaction effect tillage system and residue management had significant effect on length of stem. The highest grain
yields were obtained under no-till (6912.2 kg/ha) and 60% residue treatment (6980.8 kg/ha). It is concluded that
conservation tillage with more residue aboveground could improve wheat yield and some of agronomic properties
and so way to revive the resources and stability of the product.
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Table 1. Statistics local meteorological

Mean annual Mean annual

Mean maximum

Mean minimum Mean relative

Crop year rainfall temperature temperatures temperatures humidity
(mm) Q) (°C) (0 (%)

2013-2014 201.2 15.7 225 8.7 443

Long time 254.3 14.8 218 8.1 55
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Table 2. Analysis of the soil of experimental farm

p N K
(mg kg™ (gkg?) (g kg?)

Texture

Organic matter pH EC#
-1
(9kg™) (ds/m)

Loam 6.5 0.6 0.185

4.6 7.9 1.07

*EC: Electrical conductivity of the saturation extract
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Table 3. Mean- square of variance analysis of measured traits affected by the tillage operation and the crop residues

management
. Length of Length of Length of Flag Leaf
SOV df Yield Stem Spike Peduncle Length  Area Dry Weight
R 2 77761.5™ 3.41™ 0.379™ 0.918™ 7.2" 10.3™ 0.0001™
Tillage 2 717501.2° 213.66" 5.193" 32.75™ 182"  50.2” 0.003"
Main error 4 65666 11.36 0.599 4.32 1.23 1.73 0.0005
Crop residues 2 1202185™ 19.65™ 0.193"™ 1.55™ 0.7 1.84™ 0.001™
Tillage x crop residues 4 100428.1"™ 69.04™ 0.995™ 4.4™ 2.7 3.96™ 0.0006™
Sub error 12 140695.9 12.71 0.487 1.64 2.89 3.6 0.001
CV (%) 5.68 3.5 0.69 1.28 1.7 2.45 0.03

s e B pae g 00,00 5V Jloi| mhaw )5 Hls gixe NS g 5
LSS R ‘é\"}j A0 df (5 e :S.OV.

** * ns: Significantly difference at 1 and 5% at probability levels and non-significantly difference, respectively.
S.0.V: Source of variation; df: Degrees of freedom; R: Replication

lsslons Sy oo 5 (55,95 Slbes ;5 ouds pSoslail Dlao slp il )l &525 Sl e 2S0lee . oo
Table 4. Mean-square of variance analysis of measured traits affected by the tillage operation and the crop residues

management
Dry matter bilizati Partitioning Present qf_ass[mllates
SYOAY) df transferred Remf(;. |_|zat|on assimilates partlcflpatlon hesi
from the stem ethciency to spike stora:gesss dofrieII?r?g; ests
R 2 0.005 ™ 46.62™ 14.4" 114.39™
Tillage 2 0.033™ 185.93™ 44.48"™ 215.6™
Main error 4 0.029 58.3 24.24 106.75
Crop residues 2 0.001™ 459™ 55.08"™ 4.34"™
Tillage x crop residues 4 0.021™ 67.28" 28.8™ 70.38™
Sub error 12 0.027 61.71 27.67 77.18

SIS gre BB pas g 0,00 5 V il mhaw jo jlo sixe S g %
)|)§4 R ‘63')'] 2\.?)& df ‘}.:..:.3 égl;.n S.0.V.
** * ns: Significantly difference at 1 and 5% at probability levels and non-significantly difference, respectively.
S.0.V: Source of variation; df: Degrees of freedom; R: Replication
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$59S1s alidee o by, (mle 112 9,10 Sloen 550 balleny (e 5 65,551 Gl slaty,
Olgy il ay adl 1 LSS ansl Jlasl sole oylie b o a4 gSloye ol plaisl gl g
A Sl 6,0 Fro g yion o Sles (55,555 9 elas! pais s pxe pfhya (F Jouz) el
ol Jloalay a5 cals (65,585 slagts, s 09 P9y 0 Oliee nl b 4 (JSLa g Slge
et g ol ] 6yl CSle,g og (S 5 i duo 0 AIY S 845 a0 BO/+Y (55,95
Papakosta &  sleadl, L guow ol mlo (0 Jga2) 09 (auoyo 0-/FF) Jolwe (55,05
5 6,bg0 Jlasl wis,S )18 a5 (1991) Gagianas Slod Caxdg iy bdilewy 0 ores
Sloed sl piie ey YW L £ ol pusS Loyl cenl )3 .iiils 599 brailomy gy 40 S
Ol b pass dle po (S2leyg dlge gead o)l Ole 5 653 Gam o oS b, el
9 dalol (@LNS‘OQ; )I o 39y \()) FHEY 6,4'> .\...u) 9 KW ).:69.9 u)m Dl?u‘ —> 90 ).aw...u 6L®A.:L<Mu)
oy @ o,bgs Jil Lds 4 v & dl> g0 ool 5l Iy (6o e o2 Eado 45 O > 90 (598 () )Pre
saels L (Schynder, 1993) Wl o zalS Lo plaisl byl 4 bles ile 4 Cans
g aulb il Sz bole e (o)l cSle,g S 65,05 e g, i 0,Sles 4y ax g
5L Jlal as o g Sias bole 8,bg0 Jlail 203l (2000) Naderi & Moshref laazsl b iolejl oyl
OelS a0 PN g as,0 FY L g 4 Slis bole CSlu g 5l SU Slge a5 ayl s jo w38 )5 edlel S
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Fuentes et al., 2009; Lichter et al., 2008; ) o4 s

(Thierfelder & Wall, 2010
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Table 5. Impact of tillage system and crop residue management on measured traits and grain yield

. DMT - - . Length Length  Length of Flag Leaf
Treatments (k\; '?:_1) (g/plant P(';“/OS) AZ)/SO)F ?Ol/i ) of Stem  of Spike  Peduncle Length Area Dry Weight

' ) (cm) (cm) (cm) (m)  (em?) )
CT 6376.9b  0.378a 50.64a 23.33a 25.04a 81.92b 8.64b 24.68b 19.68b 21.8b 0.182ab
NT 6912.2 a 0.284a 55.07a 13.8a 18.44a 91.18a 10.04a 28.37a 22.48a 26.3a 0.194a
MT 6488.8b  0.397a 52.5la 20.48a 27.15a 83.94b 8.83b 27.37ab  20.64b 22.8b 0.155b
NR 6255.2 b 0.37a 49.99a 19.65a 24.33a 85.47a 9.14a 27.18a 21.25a  24a 0.189%
R30 65419b  0.345a 53.45a 19.54a 23.34a 84.32a 9.04a 26.36a 20.72a 23.6a 0.18a
R60 6980.8a 0.345a 54.78a 184a 2295a 87.25a 9.33a 26.88a 20.84a 23.1a 0.162a

S90S  CT il g s come ST o0 O Jlol mhaw ;o oSSls glasls wiz fgejl ply S ie sl Gl o Klo gm0
Sslowy oy £ RE0 (LS sboaileny do o Ve R30 (2LS ladilewy sou NR (55,55 JBlas MT (55,5515 g0 NT «Jsloie

555L RE ails ol 5 50 (sloyus-3 83,9 Sloe o5 )Liwe :APSF caliw a4 25Lujoi olge (plazs| PAS adles 3l azdl Jlasl Sas sole DMTS ( aLS

Means with the same letters are not significant at the level of 0.05 (Duncan Test).

*CT: conventional tillage; NT: no tillage; MT: minimum tillage; NR: no residues;

85hgs Uil

R30: 30 % residues; R60: 60 % residues;

DMT: Dry matter transferred from the stem, PAS: Partitioning assimilates to spike, APSF: ssimilates participation storage in seed filling, RE:

Remobilization efficiency,

aBlo Job p bailens Co pae 955,555 g45 blie J17 Joax

Table 6. Results of interactive effects of the mean comparison tests of length of stem by the tillage operation and the
crop residues treatments

Treatments Length of Stem (cm)
NR 82.43Db
CT R30 7473 ¢
R60 88.6 ab
NR 90.86 a
NT R30 92.1a
R60 90.6 a
NR 83.13b
MT R30 86.13 ab
R60 82.56 b

55 (5,0 gime M ds 0 B Jlaiol o 4o Sl (glaiels wiz yge3T i i slacd > gl la Sils g o 50

Means with the same letters are not significant at the level of 0.05 (Duncan Test).

*CT: conventional tillage; NT: no tillage; MT: minimum tillage; NR: no residues;

R30: 30 % residues; R60: 60 % residues.



e JE 5 ez 2 (65,55 ol g lawilony o e 3l ro e 5 (59, 226 ve?

5 hulps il el o)bgs JUl o 5 038
L oolyer (65,55 mals jo gYL o,Sles g atils
Lyl @ azg b cal o0g (o)l cSle,e YL
GRS K3 s Sl g s sl eadiobml Soslhae
Co o Lv o‘,@ GJaLQD 5))555[? ‘L:aa\...').m 9 O.))."'
g ol g mbe I cblis> bl o balew

NGV IRV PV AR

Slsilony Lho> 5 65,05 juals ol las mls
09 Wlg oo ol cule, b S mlaw (59, i
Fowlio bl wds gloanse g 205 (ialS
Al aS wiS ol 3 1) mlse 5l g eslaul g gul,
Olyee ol g aaly Jlosay 1) olsa slaplasl g,
wals 3 Shee 2l 5 oslbe )l cSluyg
8,05 dlge Ol 5l a5 sba
solatul aasly ol 0 5568 Glopsd

REFERENCES

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

Ahmadi, A., Joudi, M. & Janmohammdi, M. (2009). Late defoliation and wheat yield: little evidence
of post anthesis source limitation. Field Crops Research, 113, 90-93. (in Farsi)

Alvear, M., Rosas, A., Rouanet, J. L. & Borie, F. (2005). Effects of three soil tillage systems on
some biological activities in an Ultisol from Southerm Chile. Soil Tillage Research, 82,195-202.
Araus J. L. Amaro T. Voltas J. Nakkoul H. and Nachit M. M. (1998). Chlorophyll fluorescence as a
selection criterion for grain yield in durum wheat under mediterranean conditions. Field Crops
Research, 55, 209-223.

Austin, R. B., Morgan, G. L., Ford, M. A. & Blackwell, R. D. (1980). Contribution to the grain yield
from pre-anthesis assimilation in tall and dwarf barley genotypes. Annals Botany, 45, 309-319.
Baker, C. J. & Saxton, K. E. (2007). No-tillage seeding in conversation agriculture. (2™ edu.). From:
http://www.fao.org/docrep/012/al298e/al298e.htm.

Blum, A. (1988). Physiological selection criteria for drought resistance. In: Wittmer, G. (eds.). The
future of cereals for human feeding and development of biotechnological research. Int. Fair of
Agric., 39th, Foggia, Italy. pp, 191-199.

Blum A. (1999). Improving wheat grain filling under stress by stem reserves mobilization.
Euphytica, 100, pp 77-83.

Blum, A., Sinmena, B., Mayer, J., Golan, G. & Shpiler, L. (1994). Stem reserve mobilization
supports wheat grain filling under heat stress. Australian Journal of Plant Physiology, 21, 771-781.
Bonnett, G. D. & Incoll, L. D. (1992). Effects on the stem of winter barley of manipulating the
source and sink during grain-filling. Changes in the composition of water-soluble carbohydrates of
internodes. Experimental Botany, 44, 75-82.

Borras, L., Slafer, G. A. & Otegui, M. E. (2004). Seed dry weight response to source-sink
manipulation in wheat, maize and soybean: a quantitative reappraisal. Field Crops Research, 86,
131-146.

Buerkert, A., Bationo, A. & Dossa, K. (2000). Mechanisms of residue mulch-induced cereal growth
increases in West Africa. Soil Science Society of America, 64, 347-354.

Ceja-Navarro, J. A., Rivera, F. N., Patifio-Z0fiiga, L., Vila-Sanjurjo, A., Crossa, J., Govaerts, B. &
Dendooven, L. (2010) . Phylogenetic and multivariate analyses to determine the effects of different
tillage and residue management practices on soil bacterial communities. Applied and Environmental
Microbiology, 76, 3685-3691.

Davidson, D. J. & Chevalier, R. M. (1992). Storage and remobilization of water-soluble
carbohydrates in stem of spring wheat. Crop Science, 32, 186-190.

Ebadi, A., Sahed, K. & Sanjari, A. H. (2011). The effect of irrigation cut on dry matter
remobilization and some of agronomy traits on spring barley. Electronic Journal of Crop
Production, 4 (4), 19-37. (in Farsi)

Ehdaie, B. & Wanies, J. G. (1996). Genetic variation for contribution of pre-anthesis assimilates to
grain yield in spring wheat. Journal of Genetics and Breeding, 50, 47-56.

Ehdaie, B., Alloush, G. A., Madore, M. A. & Waines, J. G. (2006a). Genotypic variation for stem reserves
and mobilization in wheat: I. Postanthesis changes in internode dry matter. Crop Science, 46,735-746.
Ehdaie, B., Alloush, G. A. Madore, M. A. & Waines, J. G. (2006b). Genotypic variation for stem
reserves and mobilization in wheat. 1l. Post-anthesis changes in internode water-soluble
carbohydrates. Crop Science, 46, 2093-2103.


http://www.fao.org/docrep/012/al298e/al298e.htm

Y¥v

18.

19.
20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

VWAS 5ol ¥ 5yLes FA 8,90 ool sl LS psle

El-Monayeri, M. O., Hegazi, A. M., Ezzat, N. H., Salem, H. M. & Tahom, S. M. (1983). Growth and
yield of some wheat and barley varieties grown under different moisture stress levels. Annals of
Agricultural and Environmental Medicine, Moshtohor, 2, 231-240.

Emam, Y. (2007). Cereal production. Shiraz University Press, Iran. 190 pp. (in Farsi)

Entry, J. A., Reeves, D. W., Backman, C. B. & Raper, R. L. (1996). Influence of wheel traffic and
tillage on microbial biomass, residue decomposition and extractable nutrients in a Coastal Plain Soil,
Plant and Soil, 180, 129-137.

Ezatahmadi, M., Normohamadi, G., Ghodsi, M. & Kafi, M. (2011). Effects of water stress and
resource constraints on the accumulation and remobilization assimilates in wheat genotypes. Field
Crops Research, 9(2), 229-241.

Fuentes, M., Govaerts, B., De Leon, F., Hidalgo, C., Dendooven, L., Sayre, K. D. & Etchevers, J.
(2009). Fourteen years of applying zero and conventional tillage, crop rotation and residue
management systems and its effect on physical and chemical soil quality. Europian Journal of
Agronomy, 30, 228-237.

Govaerts, B., Sayre, K. D., Goudeseune, B., Corte, P. D., Lichter, K., Dendooven, L. & Deckers, J.
(2009). Conservation agriculture as a sustainable option for the central Mexican highlands. Soil and
Tillage Research, 103, 222-230.

Halvorson, A. D., Peterson, G. A. & Reule, C. A. (2002). Tillage system and crop rotation effects on
dryland crop yields and soil carbon in the central Great Plains. Agronomy Journal, 94, 1429-1436.
Hobbs, P. R., Sayre, K. & Gupta, R. (2008). The role of conservation agriculture in sustainable
agriculture.  Philosophical  transactions of the royal society. 543-555. from
http://rsth.royalsocietypublishing.org/subscriptions

Jodi, M., Ahmadi, A., Mohamadi, V., Abasi, A., Mohamadi, H., Esmaeilpour, M., Bayat, Z. &
Torkashvand, B. (2010). Study of stem assimilates accumulation and release of Iran wheat cultivars
under irrigated and drought or during the reproductive growth phase. Iranian Journal of Field Crop
Science, 41(2), 315-328.

Le Roux, X., Poly, F., Currey, P., Commeaux, C., Hai, B., Nicol, G. W., Prosser, J. I., Schloter, M.
Attard, E. & Klumpp, K. (2008). Effects of aboveground grazing on coupling among nitrifier
activity, abundance and community structure. International Society for Microbial Ecology Journal,
2,221-232.

Lichter, K., Govaerts, B., Six, J., Sayre, K. D., Deckers, J. & Dendooven, L. (2008). Aggregation and
C and N contents of soil organic matter fractions in a permanent raised-bed planting system in the
Highlands of Central Mexico. Plant Soil, 305, 237-252.

Mathew, R., Feng, Y., Githinji, L., Ankumah, R. & Balkcom, K. (2012). Impact of no-tillage and
conventional tillage systems on soil microbial communities. Applied and Environmental Soil
Science. Article 1D 548620, 10 pages. From http://www.hindawi.com/journals/aess/2012/548620
Mirtaheri, M., Siadat, A., Najafi, M. S., Fathi, G. & Alemi, K. (2010). Effect of drought stress on
remobilization of dry matter of five bread wheat cltivars. Iranian Journal of Field Crops Research,
8(2), 308-314. (in Farsi)

Mojtabaie Zamani, M., Nabipour, M. & Meskarbashee, M. (2013). Evaluation of stem soluble
carbohydrate accumulation and remobilization in spring bread wheat genotypes under terminal heat
stress conditions in Ahwaz in Iran. Iranian Journal of Crop Sciences, 15(3). 181-198. (in Farsi)
Naderi, A. & Moshref, G. (2000). The effects of drought stress on crop yield related traits in wheat
genotypes. The Sixth Congress of Iran Agronomy and Plant Breeding, Abstracts of articles of
Congress, Babolsar, p. 555.

Niu, J. Y., Gan, Y. T., Zhang, J. W. & Yang, Q. F. (1993). Post-anthesis dry matter accumulation and
redistribution in spring wheat mulched with plastic film. Crop Science, 38, 1562-1568.

Papkosta D. K. & Gagianas A. A. (1991). Nitrogen and dry matter accumulation, remobilization, and
losses for Mediterranean wheat during grain filling. Journal of Agronomy, 83, 864-870.
Patifio-ZUfiga, L., Ceja-Navarro, J. A., Govaerts, B., Luna-Guido, M., Sayre, K. D. & Dendooven, L.
(2009). The effect of different tillage and residue management practices on soil characteristics, inorganic
N dynamics and emissions of N,O, CO, and CH, in the central highlands of Mexico: a laboratory study.
Journal of Plant Soil, 314, 231-241.

Plaut, Z., Butow, B. J., Blumenthal, C. S. & Wrigkey, C. V. (2004). Transport of dry mater into
developing wheat kernels and its contribution to grain yield under post-anthesis water deficit and
elevated temperature. Field Crop Research, 86, 185-198.

Reeves, D. W., Rogers H. H., Droppers, J. A., Prior, S. A. & Powell, J. B. (1992). Wheel-Traffic
effects on corn as influenced by tillage system. Soil tillage Research, 23, 177-192.

Robertson, M. J. & Giunta, F. (1994). Responses of spring wheat exposed to pre-anthesis water
stress. Australian Journal Agricultural Research, 45, 19-35.


http://rstb.royalsocietypublishing.org/subscriptions
http://www.hindawi.com/52639630/
http://www.hindawi.com/26137983/
http://www.hindawi.com/57232049/
http://www.hindawi.com/65014783/
http://www.hindawi.com/62831069/

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49.

50.

e JE 5 ez 2 (65,55 ol g lawilony o e 3l ro e 5 (59, 226 VA

Royo, C. & Blanco, R. (1999). Use of potassium iodide to mimic drought stress in triticale. Field
Crops Research, 59, 201-212.

Saini, H. S. & Westgate, M. E. (2000). Reproductive development in grain crops during drought.
Advances in Agronomy, 68, 59-95.

Schynder, H. (1993). The role of carbohydrate storage and redistribution in the source-sink relation
of wheat and barley during grain filling. New Phytologist, 23, 233-245.

Sessiz, A., Alp, A. & Gursoy, S. (2010). Conservation and conventional tillage methods on selected
soil physical properties and corn (Zea mays L.) yield and quality under cropping system in Turkey.
Bulgarian Journal of Agricultural Science, 16(5), 597-608.

Takahashi, T., Chevalier, P. M. & Rupp, R. A. (2001). Storage and remobilization of soluble
carbohydrates after heading in different plant parts of a winter wheat cultivar. Plant Production
Science, 4, 160-165.

Tarkalsona, D. D., Hergerth, G. W. & Cassman, K. G. (2006). Long-term effects of tillage on soil
chemical properties and grain yields of a dryland winter wheat sorghum/corn-fallow rotation in the
Great Plains. Agronomy Journal, 98, 26-33.

Thierfelder, C. & Wall, P. C. (2010). Rotation in conservation agriculture systems of Zambia: Effects
on soil quality and water relations. Experimental Agriculture, 46 (3), 309-325.

Tousi-Mojarrad, M. & Ghannadha, M. R. (2006). Evaluation grain yield potential and dry matter
remobilization to grain in economical beard wheat variety under normal and water stress conditions.
Journal of Science and Technology of Agriculture and Natural Resources, 10(4), 323-338. (in Farsi)
Verhulst, N., Govaerts, B., Nelissen, V., Sayre, K. D., Crossa, J., Raes, D. & Deckers, J. (2011). The
effect of tillage, crop rotation and residue management on maize and wheat growth and development
evaluated with an optical sensor. Field Crops Research, 120, 58-67.

Wardlaw, I. F. & Willenbrink, J. (1994). Carbohydrate storage and mobilization by the culm of
wheat between heading and grain maturity: the relation to sucrose synthase and sucrose-phosphate
synthase. Australian Journal of Plant Physiology, 21, 255-271.

Wilkins, D. E., Simens, M. C. & Albrecht, S. L. (2002). Changes in soil physical characteristics
during transition from intensive tillage to direct seeding. Transactions of American Society of
Agricultural Engineers, 45(4), 877-880.

Yang, J. & Zang, J. (2006). Grain filling of cereals under soil drying. New Phytologist, 169, 223-236.



