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Fig. 1- The trend of monthly changes in temperature and precipitation during the growth period in 2014-2015
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Table 1. Soil test results in two years (2014-2015)

p9d Jlw Jol Jl
Second year First year
60-90 30-60 0-30 60-90 30-60 0-30 S G
Depth of soil (cm)
B S L5"’9J°) ‘_glsi;pu
5124 51.36 50.55 5239 5246 50.58 eLs] alais
Saturation point
28.60 3120 36.10 28.50 3120 36.15 48550 oyl
Field capacity
18.80 20.60 2530 18.80 21.20 25.80 oo (Soyek aaki
Permanent wilting point
091 1.10 1.40 0.90 1.10 1.50 EC (ds/m)
7.86 7.73 7.50 7.80 7.70 740 pH
ol ogate (s
1.65 145 133 1.65 145 134 Bulk density
(g/em’)
gsn RS ey
0.18 0.25 0.60 0.18 0.25 0.65 Organic carbon
(%0)

11.00 16.00 32.00 11.00 16.00 33.00 N (ppm)

2.60 5.00 11.60 2.70 6.00 11.60 P (ppm)
55.00 84.00 225.00 55.00 86.00 226.00 K (ppm)
37.00 33.00 29.00 36.00 33.00 30.00 oy ke

(%) Clay
51.00 53.00 57.00 52.00 53.00 56.00 Sl sy
(%) Silt
12.00 14.00 14.00 12.00 14.00 14.00 Aels o0
(%) Sand
Si-Cl Si-Cl Si-Cl Si-Cl Si-Cl Si-Cl Sl il
Soil pattern
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Fig. 2- The trend of monthly changes in temperature and precipitation during the growth period in 2015-2016
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Table 2. Combined analysis of variance in two years

Ol yo (1SSl
Average of squares
G 39, olusi
G 39, olaxy U 39, olaws Al Hoo b G 59, olaxy G 39, olawy U 39, olaws e G 39 olows
Sy P (] spoadls S ol i
The @byl az o o gglio
The The number The The The The Freedom
number number  ofdaysto number  number number number deorees S.0.V
ofdaysto ofdaysto emergence ofdaysto ofdaysto ofdaysto of days to g
maturity  flowering of itll(le booting elongation tillering  vegetation
spike
Lo
1027.5556* 10733889+  1250.00*=  1.6806™  6.7222¢  312.5000** 68.0556** 1 ;ear
03889°  0.1389"  0.1667"  2.5278"  0.1528" 06538  0.5556° 4 Yi:riusr;r
0.0559* 4.6806* 5.0417*  6.7917**  3.3750** 5.0972%* 1.5556% 2 Fer:ijslizer
26.7037*  82.4074**  50.6296** 77.0879**  84.0555**  66.4815*  2.2407* 3 VaZ; ty
5, % 958
0.0926" 0.0880 0.1157~ 21991~  0.0972™ 0.2454xs 0.2963" 6 Variety x
Fertilizer
055 % Jlo
0.0556" 0.0139 0.0417=  0.9306™  0.1806™ 0.0417" 0.2222s 2 Year X
Fertilizer
w8, x Jlo
2.8519*  6.0926*  3.8889*  1.0509™ 109815+ 09444 02407 3 Year x
Variety
xS % Jluw
)
0.1296™ 0.3843* 0.04117»  1.3009" 0.0509™ 0.2639+* 0.1852m 6 Year x
Fertilizer
x Variety
0.1616 0.1540 0.1515 1.3914 12.0556 11.3889 0.1768 44 =
Error
0.25 0.32 033 1.14 0.65 1.29 2.63 - (%) CV
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ns,* and **: non-significant and significant at the level of 5% and 1%, respectively.
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Table 3. Comparison of the mean of various traits in different varieties of wheat in each year of experimentation
(physical slicing based on year)

G oeotoni U ten sl 9200
39 ol )s;:;v Meygt e Uanola Ggyslan U Sgy ol
& ) «® Gay) e sl SN OO e
(39,) (39,) The (o) flilgl)) %ﬂ)) ,(13::) o5, Ju
number e € e .
nu];llllﬁer nug’ﬁer of days to T(l)nfe él; T}’: " npumber number  npumber Variety Year
ofdaysto of daysto emergence b oot)i,n of daysto of daysto of days to
maturity flowering  Of the (da )g elongation tillering  vegetation
(day) (day) spike Y (day) (day) (day)
(day)
157.33%  116.11°  113.33° 103.44° 77.89° 35.89° 14.89° 5
Gonbad
157.56°  1444%  112.56° 101.00¢ 77.67° 36.33° 14.89° p2S
Karim
Js
15933 12067°  115.56" 106.00" 82.00" 38.56" 15.44° csasys Hist
Koohdasht
159.56°  11844°  117.23% 104.11° 80.89" 38.44% 14.78° s
Morvarid
0.40 037 037 0.45 0.58 0.49 0.43 LSD*%
16533 124.56°  122.44° 103.67° 78.67° 40.00° 17.11% 5
Gonbad
164.56¢ 12333 121.56¢ 101.11° 78000 3878¢  16.78% w25 .
Karim £
- Second
167.78*  127.00° 124.33% 105.89° 81.89° 42.22% 16.44° CeagS
Koohdasht
166.33°  12567°  12367°  105.11%° 8233 4289  1744° sy
Morvarid
0.39 0.40 0.39 1.57 0.43 0.50 0.40 Lsp*%

i LSD (5,le] (5051 Goll 50 0o ys 0 Jloiil hans 10 (6ol lo e cglis 03l (i o )0 S e B> (gl by polie s
*Values in each column followed by similar letters are not significantly different at 5% probability level, using LSDs test .
Jle g ol 0)90 Jsb (g5, slabaxdle LB 130 o
oldss §l san ol decaslie ol ol lis SG5eleud
Ol o 1y locy5e ot logS Bras a5 I

Sojled slaal> o (sdios pl 5l Jol> bl sl

285 sk el gh, 5 ples byl b cow puiS

E9o90 (nl (S 5 aluils 5o pauS 0l 0590 Jsbo
LS oo Al Wlodges ()55 Jeame 8 Sles (il3 L)

Jobo (asmme (slaale cnl Sl o 55 Ll 590 & y900
al> 1o doan a5 cpl 51l oo (iolS bbals o 5l plaS jo
Sl B ol Jele a5 b po 0l GlSs counsg

‘Zadok peds s sk 3,55 ol pasS (Sualeid i3, (65, gob; il
adoks

Haun FRTRE N .‘a)‘ﬂ RS as 0)5 6 S A Q‘?SQSA Ry
e 355 Bpae (e (2 e Ll 0 ai g Cagh; g Leo

IPAA liasli o Yo Lo ) Vogn o lame psle anlilad

A



Jalalkamali, M.R., Sharifi, HR., Khodarahmi, M.,
Jowkar, R., Torkaman, H. and Ghavidel, N., 2010. Devel-
opmental changes and relationships with performance and
performance components wheat variety in field condition:
phenology. Journal of Seedlings and Seeds. 23(4), 327-
.(336. (In Persian with English abstract

Jalalkamali, M.R. and Sharifi, H.R., 2010. Changes in
developmental stages and relationships with performance
and performance components wheat variety in field con-
dition: performance and performance components. Jour-
nal of Seedlings and Seeds. 26(2), 1-23. (In Persian with
.(English abstract

Ramezani, S., Ghazvini, J. and Jalalkamali, M., 2016.
Field Evaluation of Growth Behavior in Wheat Geno-
types. Journal of Applied Crop Research. 29(4), 43-59. (In
.(Persian with English abstract

Ravan, M., Galeshi, S., Zeinali, A., Mohammadi, R., Ra-
hemikarizaki, E. and Eizadi, Z., 2017. Quantification of
growth and development of wheat cultivars under differ-
ent photoperiod conditions in gonbad-e-kavoos Condi-
tions. Journal of Applied Research of Plant Ecophysiol-
(ogy. 4(2),101-122. (In Persian with English abstract

Saadatian, B. and Ahmadvand, G., 2014. Evaluation of
reaction of phonological stages and chlorophyll index of
wheat cultivars at different levels of salinity and their re-
lationship with yield. Journal of Science and Technology
of Greenhouse Cultivation. 19, 21-34. (In Persian with
.(English abstract

Sohrabi, S.S., Fateh, A., Ainehband, A. and Rahnama, A.,
2014. Estimation of Nitrogen Performance Indices and
Changes in Nutrients in Wheat affected by the manage-
ment of debris and various sources of nitrogen fertilizers.
Journal of Knowledge of agriculture and sustainable pro-
A(duction. 24(3), 17-33. (In persian with English abstract

Alizadeh, M., Rostamibroojeni, M., Armand, N. and

&L

Hoseinzadeh, S., 2015. Study of photosynthetic param-
eters in phonological stages of chickpea cultivars under
drought stress conditions. Journal of Iranian physiology
and biochemistry. 1(2), 74-78. (In Persian with English

.(abstract

Koocheki, A. and Sarmadnia, Gh., 2012. Plant Physiol-
.ogy. Publications University of Mashhad. Mashah, Iran

Najafimirak, T., Esmaeilzadeh, M. and Jalalkamali, M.,
2012. Phonological stages of wheat: From seed to seed.
.Ministry of Agriculture Press, Iran

Navid, S., Soufizadeh, S., Eskandari, A. and Kambouzia,
J.,2016. Investigating the Phenological Characteristics of
dominant cultivars of barley (Hordeum vulgare) normal
and nuclear wheat and triticale, Moderate regions in Iran.
National Conference on the Future of Earth-Oriented Cli-
.mate agriculture and the environment. Tehran, Iran

Usefi, D., Soltani, A., Galeshi, S. and Zeinali, A., 2014.
Optimization of wheat cod management in Gorgan:
amount and time of nitrogen fertilizer application. Jour-
nal of Production of crops. 7(4), 81-102. (In Persian with
.(English abstract

Acevedo, E., Paola, S. and Herman, S., 2006. Growth
and Wheat Physiology. Development Laboratory of Soil-
Plant Water Relations, Faculty of Agronomy and Forestry
.Sciences, University of Chile, Chile

Adnan, M., shah, Z., Khan, B., Arshad, M., Mian, LA,
Khan, G., Alam, M., Basir, A., Rahman, 1., Ali, M. and
Khan, W., 2016. Yield response of wheat to nitrogen and
potassium fertilization. Pure and Applied Biology. 5(4),
.868-875

Ali, A., Choudhry, M.A., Malik, M.A. and Ahmad, R.,
2000. Effect of various doses of nitrogen on the growth
and yield of two wheat cultivar. Pakistan Journal of Bio-
logical Sciences. 3(6), 1004-1005

IWAA Lasls o Yo Lo ) Vo 58 o awme psle anlilad

q



ey poS iliSe slacde) (Seislsd Gl aslllas

Ali, A.A., 1993. Effect of nitrogen nutrition and ethephon
on lodging and yield of wheat (Triticum aestivum L.).
Menofiya Journal of Agricultural Research. 18, 2225—
2234

Ali,A., Ahmad. A., Syed, W. H., Khaiq, T., Asif, M., Aziz,
M. and Mubeen, M., 2011. Effects of nitrogen on growth
and yield components of wheat. Science International.
.23(4),331-332

Ashna, M., Enough, M., Sharifi, H. and Jafar Nazad, A.,
2015. Effect of planting date and nitrogen on develop-
mental stages of wheat cultivars and its relationship with
yield and yield components in Neyshabour area. Journal
of Crops Production. §(4), 143-162. (In Persian with Eng-
.(lish abstract

Evans, L.T., 1996. Crop Evolution, Adaptation, and Yield.
.Cambridge University Press, USA

Falconer, D.S., 1989. Introduction to quantitative Genet-
.ics. Longman Scientific and Technical. New York, USA

Heidmann, T., Thomsen, A. and Schelde, K., 2000. Mod-
elling soil water dynamics in winter wheat using different
estimates of canopy development. Ecological Modelling.
.129,229-243

Kamran, A., Randhawa, H.S., Yang, R. and Spaner, D.,
2014. The effect of VRN1 genes on important agronomic
traits in high-yielding canadian soft white spring wheat.
.Plant Breeding. 133, 321-326

Khattari, S., 1984. Response of two durum wheat varie-
ties to different rates and sources of nitrogen in Jordan.
.Dirasat. 11, 79-85

Kheiralla, K.A., Mehdi, E.E. and Dawood, R.A., Evalu-
ation of some wheat cultivars for traits related to lodging
resistance under different levels of nitrogen. Assiut Jour-
.nal of Agricultural Sciences. 53, 135-147

Lonhard, E.B. and Nemeth, 1., 1994. Effect of N fertili-

zation on the seasonal dynamics of leaf-area and yield in
.wheat. Novenytermeles. 43, 317-325

Meenken, E.D., Brown, H.E., Triggs, C.M., Brooking,
LR. and Forbes, M., 2016. Phenological response of
spring wheat to timing of photoperiod perception: The ef-
fect of sowing depth on final leaf number in spring wheat.

.European Journal of Agronomy. 81, 72-77

Pask, A., Pietragalla, J., Mullan, D. and Reynolds, M.P,
2012. Physiological Breeding II: A Field Guide to Wheat
.Phenotyping. CIMMYT. Mexico

Raun, W.R. and Johnson, G., 1999. Improving nitrogen
use efficiency for cereal production. Journal of Plant
.Physiology. 91(11), 357-363

Reynolds, M.P, Pask, A. and Mullan. D., 2012. Physi-
ological Breeding, I: Interdisciplinary Approaches to Im-
.prove Crop Adaptation. CIMMYT. Mexico

Semenov, M.A., Jamieson, P.D. and Martre, P., 2007. De-
convolution nitrogen use efficiency in wheat: A simula-
.tion study. European Journal of Agronomy. 26, 283-294

Serrano, L., Fillela, I. and Penuelas, J., 2000. Remote
sensing of biomass and yield of winter wheat under dif-

.ferent nitrogen supplies. Crop Science. 40, 723- 731

Sharma, S. and Das, N.R., 2002. Response of draft wheat
to NPK and Ca. Indian Journal of Plant Physiology. 25,
.364-370

Sharma, K., Dhingra, K.K. and Dhillon, M.S., 1994.
Physiological indices for high yield potential in different
genotypes of wheat. Environmental of Ecology. 12, 717-
719

Sinclair, T.R., 1994. Limits to crop yield? Physiology
and determination of crop yield. Published by: American
Society of Agronomy, Crop Science Society of America,
.Soil Science Society of America. USA

IPAA liasli o Yo Lo ) Vogn o lame psle anlilad

K



Slafer, G.A., Andrade, F.H. and Feingold, S.E., 1990. Ge-
netic improvement in bread wheat (Triticum aestivum L.)
in Argentina: Relationship between nitrogen and dry mat-
.ter. Euphitica. 50, 63-71

Swarup, A. and Sharma, D.P,, 1993. Influence of top-
dressed nitrogen in alleviating adverse effects of flooding
on growth and yield of wheat in a sodic soil. Field Crops
Research. 35, 93-100

Wei, FZ., Li, J.C., Wang, C.Y., Qu, H.J. and Shen, X.S.,
2008. Effects of nitrogenous fertilizer application model
on culm lodging resistance in winter wheat. Acta Agro-
.nomica Sinica. 34(6), 1080-1085

Woyema, A., Bultosa, G. and Taa, A., 2012. Effect of dif-
ferent nitrogen fertilizer rates on yield and yield related
traits for seven Durum wheat (Triticum turgidum L. Var

Durum) Cultivars grown at Sinana, South Eastern Ethio-
pia. African Journal of food, Agriculture Nutrition and
.Development. 12(3), 6079-6094

Zhang, M., Wang, H., Y1, Y., Ding, J., Zhu, M., Li, C., Gu,
w., Feng, C. and Zhu, X., 2017. Effect of nitrogen levels
and nitrogen ratios on lodging resistance and yield poten-
tial of winter wheat (Triticum Aestivum L.). Plos One.
12(11), e0187543

Zhou, Y., He, Z. H. Sui, X. X. XIA, X. C. Zhang, X K.
and Zhang, G.S., 2007. Genetic improvement of grain
yield and associated with traits in the northern China win-
ter wheat region from 1966 to 2000. Crop Science. 47,
.245-253

U

N

y
.

)
)

IWAA Lasls o Yo Lo ) Vo 58 o awme psle anlilad

Al



F
Ly

yva

o

Environmental Sciences Vol.17/ No.2 / Summer 2019

1-14

Study of the phenological response of different wheat genotypes to levels of nitrogen consump-
tion during two consecutive years

Amin Gharanjik, Jafar Kambouzia™ and Saeed Soufizadeh
Department of Agroecology, Enviromental Sciences Recearch Institute,
Shahid Beheshti University, Tehran, Iran

Received: 2019.02.03  Accepted: 2019.05.14

Gharanjik, A., Kambouzia, J. and Soufizadeh, S., 2019. Study of the phenological response of different wheat geno-

types to levels of nitrogen consumption during two consecutive years. Enviromental Sciences. 17(2): 1-14.

Introduction: Plants show different morphological and phonological responses to ecological conditions within their toler-
able range,which are in fact part of their heredity. These changes have a key role in species survival and ecosystems sustain-
ability. Agricultural ecosystems are very fragiledue to the severe limitations of genetic diversity and biodiversity. In an agro-
ecological approach, unlike current agriculture, careful consideration of the livelihood stages and other living organisms in

the ecosystem is of interest, and so it is attempted to manage productionas well as the optimal use of agricultural inputs.

Material and methods: In order to study the phonological changes in four bread wheat genotypes (Gonbad, Karim, Kooh-
dasht, Morvarid), at different levels of urea fertilizer application (0, 66, 200 kg/ha), a factorial experiment was conducted in
a randomized complete block design with three replications in two crop years of 2014 and 2015 at Agricultural Research

Station of Gonbad-e-kavoos.

Results and discussion: The results of this study showed that the length of vegetative and reproductive stages in these two
years are different, and the effect of urea content on these stages is not the same in different ecological conditions. There-
fore, it was concluded that under different temperature and humidity conditions, it is possible to apply fertilizer management
without having a significant effect on the length of the phonological periods. Observations of this experiment showed that
the stalking stage is more stable compared to the previous steps, so that the length of this stage was only 0.63 day in two
years, and changes in different levels of fertilizer application did not show any significant difference in two years. It seems
that the length of this period is less influenced by environmental factors than the other stages of wheat growth and in other
words, it is expected to have a higher inheritance. Changes in the pregnancy stage were also relatively similar to the stalk-

ing stage. Even though the consumption of 200 kg/ha urea fertilizer slightly increased the change of the slope, in such a

*CorrespondingAuthor: Email Address. ]_Kambouzia@sbu.ac.ir



way that 68% slope the increase of the span of the period from the treatment until 66 kg/ha, urea fertilizer was changed
into 111.9%, but the amount of this increase was only 0.75 day. It can be concluded that although the length of this stage
of plant growth is more affected by environmental factors over the pregnancy stage, in general, the amount of this impact
is not high. Observations of this study showed that the studied wheat cultivars (whether they are introduced for dry condi-
tions or supplementary irrigation) during the course of their growth reached the stages of emergence of spike, flowering,
and seedling 7.5 to 8.5 days later in the second year (pluvious) than the first year (lower rainfall). So the difference between
these two years for the emergence of the spike on average was 8.33 day, for flowering stage 7.72 day, and for the processing

stage 7.56 day. Changes in fertilizer use in these three steps were similar in both years.

Conclusion: This study is important in management and controlling the population of non-cultivated plant species, patho-

gens (fungi and bacteria), insects and other species in the amount and sustainability of crop production.

Keywords: Cereals, Ecosystems, Phenology, Sustainable production.
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