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Evaluation of allometric relationships between leaf area and vegetative characteristics
in bread and durum wheat cultivars
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Table 1. Means of maximum and minimum temperature and total rainfall for monthly periods during the

experiment compared with long-term statistics 40 years (1967-2007) at Gorgan weather condition.
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Minimum temp. (°C) Maximum temp. (°C) Total rainfall (mm)

EASIFSTY Sode A EASIPYTS Sode Al EASIPSTS Sk iy
Month oL Exp. duration Long-term Exp. Duration Long-term Exp. duration Long-term
December-January 1.7 3.8 11.8 12.9 15.0 56.9
January-February . 4.8 34 14.3 12.4 112.1 57.6
February-March = wiul 6.9 2.5 17.4 14.5 13.4 73.3
March-April ST 7.8 9.0 17.5 19.3 63.3 60.3
April-May S| 13.4 13.8 242 249 29.8 47.2
June- May sls & 18.8 18.4 29.8 29.6 13.1 35.7
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Table 2. Minimum, average, maximum and standard deviations of leaf area index, leaf area, numbers of leaves on main stem, green leaf dry weight, total dry weight of

vegetative components and plant height from all data (all cultivars and conditions), and calculated F (data are related to anthesis stage).

Calculated F sl F

Oldalis slas Sl Sl 5Kl Slw el Wheat Planting O )
Plant characteristics A8 Sliv No. of observations ~ Min. Max. Avg. Sd. cultivar  condition Planting xCultivar
Leaf area index (anthesis) (SLidles 3) &S ) mbaw asls 56 2.25 5.69 3.98 0.86 8.83 " 0.19™ 1.67 ™
Leaf area (cm®.plant™) £, mlaw 392 2.53  206.15 67.62 56.23 1.8 0.01 ™ 1.48 ™
No. of leaves on main stem ol Bl 5 68 sl 392 2.28 10.00 5.96 2.15 383" 1.41 ™ .12 ™
Green leaf dry weight (g.plant™) e &8y oS 0 392 0.01 0.89 0.30 0.26 113" 0.87 ™ 1.74 ™
Total dry weight (vegetative) (g.plant™) sy sl S eSKes 03 392 0.02 2.61 0.57 0.65 1.94™ 0.09 ™ 1.19 ™
Plant height (cm) Gy 5l 336 9.66 67.50 30.33 16.92 92.1" 0.16 ™ 1.18 ™
ns: Not significant o gme NS
* and **: Significant at 5% and 1% probability levels, respectively 053 & 5 gy i mhaw 53 Gls me 5 4 e g %
A
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Fig. 1. Variation of leaf area index in terms of days after planting for wheat cultivars in irrigated and rainfed conditions
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Fig. 2. Comparison of two allometric equations, Eq. 1 (y = aX"), Eq. 3 (y = X") and simplified of allometric
equation, Eq. 4 (segmented) for describing the relationship between leaf area and the numbers of leaves on main

stem (data are related to cv. Arya, in rainfed condition)
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Fig. 3. Fitting the segmented regression model between leaf area and the numbers of leaves on main stem in

wheat cultivars and rainfed (1) and irrigated (2) conditions (total data of the experiments). Solid line represents

regression model (Eq. 5) to total data of the experiments
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Solid line represents regression model (Eq. 8) to total data of the experiments
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Evaluation of allometric relationships between leaf area and vegetative

characteristics in bread and durum wheat cultivars

Bakhshandeh, E.', A. Soltani’, E. Zeinali’, M. Kalateh Arabi’ and R.
Ghadiryan'

ABSTRACT
Bakhshandeh, E., A. Soltani, E. Zeinali, M. Kalateh-Arabi and R. Ghadiryan. 2012. Evaluation of allometric
relationships between leaf area and vegetative characteristics in bread and durum wheat cultivars. Iranian Journal of Crop
Sciences. 13(4): 642-657. (In Persian).

Prediction of leaf area is essential in crop simulation models. The objective of this study was to find
relationships between leaf area (LA) cm”.plant” and numbers of leaves on main stem (NLMS), leaf dry weight
(LDW) g.plant’, total dry weight of vegetative organs (leaf and stem) (TDWV) g.plant” and plant height (PH)
cm, in wheat. For this purpose, an experiment was conducted using seven wheat cultivars including two durum
wheat (Triticum durum) cultivars (Arya and Dena) and five bread wheat (Triticum aestivum L.) cultivars (Darya,
Kuhdasht, Shiroudi, Tajan and Zagros) under irrigated and rainfed conditions at research farm of the Gorgan
University of Agricultural and Natural Resources Sciences, Gorgan, Iran, in 2008-2009 cropping season. The
experimental design was randomized complete block with four replications. Sampling was performed during the
whole growing season. In each sampling; LA, NLMS, LDW, TDWV and PH, were measured and recorded.
Segmented nonlinear regression model was used to describe allometric relationships between LA and the
vegetative characteristics. Results showed that there was no significant difference between cultivars and the two
conditions in respect to coefficients of allometric relationships. Therefore, one equation was used for all cultivars
under both conditions. Significant relationships were found between LA and NLMS (R? = 0.92), LDW (R? =
0.96), TDWV (R* = 0.95) and PH (R* = 0.91). These equations can be used in simulation models of wheat as

well as for the fast and easy estimation of leaf area, especially where there is no necessary equipments available.

Keywords: Allometric relationships, Dry weight, Leaf area, Leaf number, Plant height and Wheat.
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