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Table 1. Results of soil physical and chemical analysis in the site of experiment
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Table 2. The estimation of parameters for nonlinear segmented model, describing changes of the leaf
number on main stem and growing degree days (model 1)

CV(%)RMSE R’ n Ymax 9379 bise atse Had
Phyllochron Treatment
05558
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e .
184 03 97 11 81 101 15.94745 0.0003+0.009 0.3+12 ° = Cultivar
Pishtaz
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a: y-intercept., b: Leaf appearance rate on the main stem., -a/b: Time of the start of leaf production on the main stem.,
Xo: Time of the termination of leaf production on the main stem., n: Number of views., R% Coefficient of

determination., RMSE: Root Mean Square Error., CV: Coefficient of Variation.
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Table 3. Coefficients from the fitted equation [2] for relationship the fraction aging leaves on the

main stem and growing degree days for different treatments

CV (%) RMSE R? n Xotse bise S
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s lf
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e .
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29.3 0.09 91 11 24.74532 0.0001+0.0006 400
30.1 0.06 88 11 26.4+501 0.0002+0.0005 500
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b: The rate of increased the fraction aging leaves on the main stem., xo: Time of the start of aging leaves on the main stem.,
n: Number of views., R% Coefficient of determination., RMSE: Root Mean Square Error., CV: Coefficient of Variation.
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Figure 2. The fitted of segmented equation (model 4) between the fraction aging leaves per plant and
the fraction aging leaves on the main stem
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Table 4. Coefficients from the fitted equation [4] for relationship the fraction aging leaves per plant
against the fraction aging leaves on the main stem

CV (%) RMSE R? n Xgtse bytse btse e
Treatment
s L?
193 01 99 20 01#05  0.05+141  0.1x0.4 LI
Gaskojen i3]
s .
102 01 98 20  0.1#05  0.05:1.35  0.2¢0.4 = Cultivar
Pishtaz
236 0.1 99 20  0.11+05 0.06+1.94  0.1:0.4 50
132 009 9 20 0.12+0.49 0.09+1.2 0.2+0.28 100 Gy oS
188 008 96 20 0.1%042 0.1#13 0.1+0.33 200 Plant
114 02 99 20  0.1#04  0.05:1.01  0.2+0.3 300 density
224 02 97 20 0.05:0.37 0.3%0.7 0.10.29 400
153 003 98 20  0.06+04 0.1+0.6 0.2+0.42 500

N pss ado o )3 g 53 0k S oS 151 e 1Dy (e 25 ol X0 sl e 3 6 53 0k g SWES oS 1 e u D

e Sk 5 1OV 5 st ey e 5Kk dr IRMSE (s g 1R? (sl sl

b: The rate of increased the fraction aging leaves per plant in first stage., Xo: Curve rotation point., b2: The rate of
increased the fraction aging leaves per plant in second stage., n: Number of views., R% Coefficient of determination.,
RMSE: Root Mean Square Error., CV: Coefficient of Variation.
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Table 5. Coefficients from the fitted equation [5] for relationship the total number of plant and aging
leaves per plant against growing degree days

LY 2000l g S 9 I Sluw
Total number of aging leaves per plant

g S » I ol
Total number of plant leaves

b9 o515 8

Plant density ~ Cultivar
botse a,tse maxInzse bixse a se
29.3+1256 0.007+0.006 1.5+21.3 25.94820 0.002+0.005 50
39.7+1070 0.006+0.0065 1.5+20.5 22.2+800 0.002+0.003 100
36.9+1000 0.007+0.0065 1.4+17.3  26.5£771 0.003+0.005 200 0588
36.2+1008 0.004+0.004 1.2+153  28.2+730 0.002+0.004 300 Gaskojen
31.4+976 0.007+0.006 1.1+12.7  28.84678 0.004+0.006 400
30.2+950 0.002+0.003 1.6+£10.3  32.4+602 0.002+0.005 500
29.2+1279 0.005+0.008 1.2+21.9 19.3£799  0.004+0.005 50
31.2+1123 0.006+0.005 1.3+19.9 2154802 0.002+0.006 100 N
28.7+1010 0.004+0.0065 1.7+¢18.2  29.8£756  0.002+0.005 200 ey
26.8+1100 0.004+0.005 1.1+145  28.4+676  0.003+0.006 300 Pishtaz
26.3+992 0.004+0.009 1.1+11.8 27.6+621 0.002+0.005 400
32.9+923 0.003+0.003 1.2+10.4  32.72609  0.003+0.003 500
0358
24.2+1120 0.0002+0.005 0.3+18.3  23.4+723  0.002+0.006 . s
Gaskojen ]
St Cultivar
26.9+1118 0.0002+0.0054  0.3£17.2  29.4+705 0.002+0.006 o
Pishtaz
26.2+1301 0.009+0.005 19+21.2 253786  0.002+0.002 50
29.5+1052 0.006+0.007 1.3+19.2  39.8£749  0.002+0.005 100 G S5
26.8+1002 0.005+0.005 1.3+189  23.4+740 0.0003+0.003 200 Plant
35.3+998 0.004+0.005 15+14.3  34.4+683  0.002+0.005 300 density
37.6+983 0.002+0.006 1.3+11.3 29.5+619 0.001+0.004 400
32.2+948 0.0035+0.0043 1.1+10.1  34.1+606 0.002+0.005 500

s s A iy e 3 ST (s 4 6 eSS 3w 0T 55 4T res A g 4 1Dp cdat b 18 gy 68 S sl tmaxIn

..\.'...ﬂ)un{,s-;f\-bq.a.}qGﬁ):aﬂﬁgugﬁJf:lMQT):SM.&)}}JA?J::bZ
maxlIn: Total number of leaves per plant., a;: Line slope., b;: Growing degree day accumulation where the total number

of plant leaves reach in half of their maximum., a,: Line slope., b,: Growing degree day accumulation where the total
number of aging leaves per plant reach in half of their maximum.
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Table 6. The average lifetime of leaf per plant based on growing degree days (GDD) according to the
difference between the b coefficients in table 5
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The average lifetime of leaf per plant based on growing degree days G o1y
Sy OJgkwls Plant density
Pishtaz Gaskojen

501 489 50

462 473 100

453 452 200

401 412 300

392 398 400

372 381 500
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Abstract
Background and Objectives
Wheat (Triticum aestivum L.) is one of the world's major cereal crops. Approximately, one sixth
of the total arable land is cultivated with wheat. Plant density is an important management factor
on crop yield. A major component in a crop growth model is leaf area development which has a
major influence on photosynthesis and transpiration. Leaves senesce because of the natural
biological process of ageing, but the effect of water deficit can markedly reduce leaf longevity.
The aim of this research was to model the effect of plant density on the production and aging
leaves of two wheat cultivars (Gascojen and Pishtaz) under irrigation cut off conditions at the end
of growth period.
Materials and Methods
In order to model of leaf production and senescence in wheat, the experiment was conducted as a
factorial based on randomized complete block design with four replications. The experiment was
carried out at research farm of Saleh abad, Torbatjam, Iran in 2011. Treatments of this
experiment were plant densities (50, 100, 200, 300, 400 and 500 plant in m?) and cultivars
(Gaskojen and Pishtaz). In this experiment, irrigation was removed in stem elongation and seed
development stages.
Results
Phyllochron in wheat approximately was 102 GDD and showed ending after receiving 900 GDD.
Plant density had no effect on leaf appearance and phyllochron. Leaf senescence in the main stem
started when the main stem had about 5 leaves and proceeded at a rate of 0.7 per unit increase in
GDD. Leaf production per plant versus main stem leaf number occurred in two phases; phase 1.
Production increased when plant leaf number occurred with a slower and density-independent
rate: phase 2. Production increased with a higher and density-dependent rate of leaf. A close
relationship was found between the fraction of senesced leaves per plant and the same fraction on
the main stem. Leaf lifetime average decreased with increasing density. Gaskojen was paramount
to pishtaz variety in number and lifetime of leaf.
Discussion
The results showed that leaf production and senescence of wheat in different plant densities on
terminal stage water holding conditions could be quantified using different equations.

Keywords: Gascojen, Leaf appearance, Lifetime of leaf, Phyllochron, Pishtaz
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