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Table 1- Analysis of variance (mean square) faba bean LAl and TDM influenced by

detopping and variety
i golie =2 4l 5 ,Shos il yy s el eSS esle e

s.ov B Gainyidd  Havestindex ST e

df LAI TDM
Replication S5 2 3109.25 74.82 0.1 740.206
Top Remova S 1 1086.53 0.12 0.05 12051.25
Varitey o) 4 7458.54%* 57.89** 0.14* 14478.59
Interaction  slico 51 4 269.70 14.209 0.06 741373
Error s 18 1846.30 14.809 0.13 14339.63

CV Ol s i - 18.97 13.12 29 1551

* significant at 5% probability level
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Table 2- Comparison mean of yield and yield components different varieties of Faba bean

S ails o ,Slos

) o bl 2Ll

Variety Dry (ggrf/'r?%'eld Harvest index
Zohre oyb) 258.5% 31.80%
Shami ol 180° 2554
Shish Band iy i 203.9° 28.52%
Saraziri S35l 262.2° 32.32°
Barekat oS 227.6® 29.36°

LSD (5%) 52.12 4.66

50,05 b (6 s e BMST O=+ 1+ 0 rdans ;o (lo S e By o Pl (gt o 50 a5 oo Sl
Means within each column with a same letter are not significantly different at a=0.05.
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Table 3- The coefficients (a, b and c) prediction equation leaf areaindex changes against
time LAlI=(@" exp(-ay* x-by* cy)/(L+exp-a* x-by)** 2) In this equation The coefficients

a, b and c respectively related to the rate of production of |leaf area, speed time to reach the
leaf area maximum and leaf areaisreduced. LAl ., leaf areamaximum; T s, Timeto leaf
area maximum and the coefficient of determination (R2)

™) N atSE b+SE C+SE LAl e Tre R?
Variety

o3 7 0.072+0.01 130.5+3.94 79.86+3.94 1.43 130 0.87
Zohre

Cd 7 0.059+0.01 129.7+7.52 83.87+2.17 1.23 130 0.94
Shami

e 7 0.069+001  128.7+4.08  74.74+11.79 1.28 129 0.94
Shish Band

-

SRIp 7 0.072+0.01 130.7+4.07 74.14+12.48 1.33 131 0.94
Saraziri

oSy

; 7 0.074+0.01 129.1+3.28 85.55+11.77 1.58 129 0.96
Barekat
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Table 4- Logistic equation to predict dry matter accumulation versus time for

different genotypes over time Y =DM 5,/ (1+exp(-a* (dap-b))). The number of samples (n),
the coefficient of the equation (a), the length of time dry matter accumulation reaches
50% of its maximum (b) (in days), maximum dry matter (DM max) (grams per square

meter) , and the coefficient of determination (R2).

~) atSE b+SE DM et SE R?
Variety
o83 7 0.055+0.009 144.6+6.61 1121.8+163.9 0.98
Zohre
ol 7 0.061+0.01 138.1+1.91 848.7+93.22 0.98
Shami
S 0.063+0.007 137.242.94 850.6+55.93 0.99
Shish Band
Sl 7 0.067+0.01 138.9+4.86 083.74111.5 0.97
Saraziri
b 0.055+0.009 141.2+5.93 1035+130.3 0.99
Barekat
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Figure 1- Climatic characteristics of Gonbad Kavoos
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Figure 2- Leaf areaindex chanaes of Faba bean cultivars during the arowing season
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Figure 3- Tota dry matter changes of Faba bean cultivars during the growing season
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Figure 4- Crop growth rate changes Faba bean during the growing season
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Figure 5- Relationship between CGR and LAI in Faba bean cultivars (A) Zohre, (B)
Shami, (C) Shesh band (D) Saraziri, (E) Barkat

008 T Zohre
""" Shami
— 0.06
o _§ — — — Shesh
o o 0.04 band
x X0 — — — Saraziri
&® 002
0
0 50 100 150 200

Day after planting

a0y 0555 Jobo 5 MWL )] )3 (g 0Dy Cag ps Dl s g, —F S
Figure 6- Relative Growth Rate changes of Faba bean cultivars during the growing season
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Abstract

Growth analysis is a valuable method to quantify crop growth, development and
production. Because, parameters of nonlinear regresson models have significant
physiological meanings, it was decided to study the effect of topping and variety on
crop growth indices by using a logistic nonlinear regression model in a factorial
experiment, based on randomized complete block design with 3 replications, at the
Research Farm of Gonbad University during 2014-2015. The first factor consisted of
five faba bean verities (Zohreh, Shami, Sheshband, Sarazeri and Barkat) and the second
factor of two levels, topping and control. Results showed that using this molel described
well the variation pattern of dry matter accumulation and LAI by time. It was also
revealel that the difference between verities for the time to reach maximum leaf area
index and the time required to reach 50 percent of maximum dry matter were not
significant. The effect of variety on leaf area index was significant at the 5% level. The
maximum and minimum leaf area index, total dry matter and crop growth rate of
Barkat, Zohre and the Saraziri were higher than Shami and Sheshband varieties, and
thus this was resulted in higher yield. Leaf areaindex in al varieties was the critical |eaf
areaindex. The average critical leaf areaindex in varieties was 1.37. The maximum and
minimum relative growth rate at the beginning of the growing season belonged to the
Saraziri and Barkat with 0.066 and 0.055 g/g.day, respectively.

Key words: Leaf area index, Total dry matter, Crop growth rate, Relative growth
rate.
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