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ABSTRACT: 16 Barley (Hordeum vulgare) genotypes, namely G30, G54, G65, G74, G77, G83, G94, 

G98, G116, G119, G126, G127, G142, G144, G154 and G169, were subjected to adequate irrigation 

during their growing season and to drought only during spike development stage, to create new 

equations through regression for rapid leaf weight estimation in field. The obtained equations were as 

below:   

Leaf weight (g)= -0.1532+0.5653(base leaf width), Leaf weight (g)= -0.1559+0.5717(mid leaf width), Leaf 
weight (g)=0.00509+0.01539 (leaf L*W), Leaf weight (g)=0.00509+0.03077 (leaf L*0.5W), Leaf weight (g) 
= -0.2647+0.02768(leaf L), Leaf weight (g)= 0.6431-0.006207(L/W). Mid W method was the most accurate 
method for estimating leaf weight of irrigated and droughted barley. L, method was preferred for G77, G83, 
and G94. Mid W, method was the most accurate for G54, G98, G126, and G154. Triangle was the accurate 
for G30, G74, G119, G127, and G144. Rectangle was the most suitable for G65, G116, G142, and G169. 
Each individual investigated irrigated and droughted genotype was mentioned its suitable estimation 
method. 
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INTRODUCTION 
 

 Leaf weight estimation is of high significance in discriminating suceptible and drought resistance genotypes, 

where genotypes of higher leaf weight are more drought resistance than these of low leaf weights, owing to their 

higher capabilities to accumulate assimilate surplus in their leaves.  Determining the plant growth parameters, leaf 

area is one of the important variables. In some cases, it will be better to consider the stress conditions in determining 

growth parameters for example; relative growth rate (increase in dry mass per unit dry mass per unit time) and net 

assimilation rate (increase in dry mass per unit leaf area per unit time). Similarly, prediction models obtained by 

considering the stress conditions will give better results for the parameters such as leaf area vs. leaf thickness, wet 

leaf mass vs. dry leaf mass etc (Cemek , 2011).  

   Analysis of global variations in leaf functional traits the leaf economics spectrum has established that the variation 
in leaf dry mass per area (MA) is strongly associated with other key leaf traits such as maximum photosynthetic 
capacity per dry mass (Amass), leaf life span, nitrogen and phosphorous contents per dry mass, and respiration 
(Wright , 2004). Species with lower MA present short leaf life spans, high photosynthetic capacities and nutrient 
contents, and low leaf area construction costs, resulting in fast growth in environments with high availability of 
resources. In contrast, species with higher MA and lower Amass present the opposite suite of traits and have higher 



Intl J Farm & Alli Sci. Vol., 4 (4): 380-386, 2015 

 

381 
 
 

cost for leaf area formation, particularly due to investment in vasculature and cell walls (Niinemets , 2007) and overall 
improved resistance to low fertility and drought, but low growth rates (Niinemets, 2001; Wright , 2004). It has been 
hypothesized that the negative relationship between MA and photosynthetic capacity is partly because of greater 
biomass investment in support tissues and cell wall thickening involving stronger CO2 diffusion limitations to 
photosynthesis (Wright , 2004; Niinemets , 2007). The objective of this study was to find several regression equations 
to estimate leaf weigh of 16 irrigated and droughted barley genotypes based on leaf length and mid leaf width. 
 

MATERIALS AND METHODS 
 

 This experiment was conducted at Institute Fur Gartenbauliche Produckions Systeme, Biologie, Liebniz 
Universitat, Hannover, Germany. 16 Barley (Hordeum vulgare) genotypes, namely G30, G54, G65, G74, G77, G83, 
G94, G98, G116, G119, G126, G127, G142, G144, G154 and G169, to adequate irrigation and to drought during 
flowering and seed development stage. The objective of this study was to evaluate the genotypes performance under 
both adequate watering and the impacts of drought upon flowering and seed development stage. 
 
Experimental design 
   Split plot within Randomized Complete Block Design was selected for this investigation; the main plot represents 
irrigation (A), where adequate during completely growing season (a1) and droughted plots during flowering and seed 
development stage (a2). The sub plot (B) represented by 16 barley genotypes G30 (b1), G54 (b2), G65 (b3), G74 
(b4), G77 (b5), G83 (b6), G94 (b7), G98 (b8), G116 (b9), G119 (b10), G126 (b11), G127 (b12), G142 (b13), G144 
(b14), G154 (b15) and G169 (b16). Therefore, the experiment contained 32 treatments each was repeated four times 
and each replicate was grown in 7m2 at seeding rate of 300seeds.m-2. 
 
Cultural practices  
  Two lines driving greenhouses motivated by electrical motors were used one for adequate irrigation plots and 
the other one for droughted plots. Barley was covered with greenhouse whenever rainfall should be avoided during 
the growing season. Greenhouse land was ploughed, dissected to cope with the experimental design and then was 
sown with the above-mentioned barley genotypes. Field meteorological data was obtained from the same institute 
environment control cabinet (figure, M1-8). Seeds were sown on 6th April 2014 according to the selected experimental 
design, seeding was fulfilled in rows with intra spaces of 15 cm and finally plants were harvested on 15 th August 
2014. Soil moisture content during the growing season for both irrigated and droughted greenhouses was monitored 
TIME DOMAIN REFLECTOMETRY (TDR). Irrigation frequencies, quantity, and dates are illustrated in figure (M9). 
Finally, Barley leaves of 16 irrigated and droughted were detached then saturated with deionized water for 12hrs in 
closed containers. Saturated leaves were situated between dry tissues to remove free water from leaves, and then 
leaf base width, mid leaf ruler measured width and leaf length. Finally, leaves were weighted with four decimal 
electrical balances. Data analyzed with Minitab computer program to calculated leaf area on the base of the following: 
Method 1, leaf base width Method 2, mid leaf width. Method 3, leaf length. Method 4, rectangle [leaf length* leaf 
width]. Method 5, triangle (leaf length*0.5 mid leaf width). Method 6, Leaf length: leaf width ratio [L:W]. Then bulk 
densities (g.cm-3) were calculated from [leaf saturated fresh weight (g)/leaf saturated volume cm3). 
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RESULTS AND DISCUSSION 
 

A. Effects of irrigation and drought  

   Mid leaf width method (table, R1) was preferred for the estimation of leaf weight of irrigated (0.46999 g) and 
droughted (0.50846 g), since their differences from measured weight (Δ) was 0.0008 and 0.00076 g, respectively. 
On the other hand, the worst estimation method for leaf weight for irrigated (Δ=0.021961g) and droughted 
(Δ=0.021891g), barley genotypes. Insignificant differences were detected between leaf fresh weight of irrigated and 
droughted barley leaves. Lower leaf weight should be confined to droughted barley, however, in this investigation 
droughted leaves manifested higher leaf fresh weight owing to high environment humidity and plant lodge. Changes 
in leaf area index (LAI) from seedling stage to harvest for different irrigation frequency treatments in showed sigmoid 
shapes for the LAI versus time relationship in both years. During seedling period, the LAI values for all treatments 
were small, and began to increase at leaf development stage. When near the succulent root formation stage, the LAI 
values of different treatments reached their maximum successively, and then decreased a little at the end of 
experiments. At harvest, LAI of the six treatments manifested that the highest irrigation frequency (F1) resulted in 
the least LAI (Wan and Kang, 2006). It is because a high irrigation frequency (irrigating once every day) caused a 
very humid region in the root zone and reduced the oxygen diffusion into the soil, which affected the activity of crop 
enzyme, weakened crop photosynthesis (Pezeshki 1994; Liao and Lin 1994; Huang 1994), and inhibited the 
development of leaf area.      
    

Table R1. Leaf weight estimation of irrigated and droughted 16 barley genotype based on leaf dimensions (g). * ** 
 

Treatment Measured L Wt E L Wt*L E L W*mid W E Wt Rectangle E L Wt triangle E Wt*L:W 

Irrigation A 0.46919 B 0.45443 A 0.46999 B 0.46396 B 0.45352 A 0.491151 
Drought A 0.50922 A 0.52383 A 0.50846 A 0.53525 A 0.52478 A 0.487329 

 

(*) E L Wt*L = Weight estimation based on leaf length; E L W*mid W = Weight estimation based on mid leaf width; 
E Wt rectangle = Weight estimation based on rectangle of length * mid leaf width; E Wt Triangle = Weight estimation based 

on triangle of 0.5 mid leaf width * leaf length; E Wt*L:W = Weight estimation based on leaf length: width ratio 
(*) Figures of unshared characters are significantly differs at 0.05 levels, Duncan 
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B. Genotype responses 
   Triangle estimation was the most precise method for the prediction of barley leaf weight of G30 (0.74019 g, 
Δ=0.02159 g), G74 (0.55509 g, Δ=0.01999 g), G119 (0.32171 g, Δ=0.02661g), G127 (0.44782 g, Δ=0.00372 g) and 
G144 (0.44818 g, Δ=0.00392 g). L estimating method was perfectly fitted for G77 (0.43976, Δ=0.01886 g), G83 
(0.39674 g, Δ=0.00384 g), and G94 (0.42776 g Δ=0.00994 g). Mid width method was the best leaf weight estimation 
for G54 (0.74929 g, Δ=0.01841 g), G98 (0.42819 g, Δ=0.02709 g), G126 (0.49203 g, Δ=0.02077 g), and G154 
(0.43486 g, Δ=0.00494 g). Rectangle method was the best for leaf weight estimation of G65 (0.48136 g, Δ=0.00386 
g), G116 (0.6195 g, Δ=0.0049 g), G142 (0.48394 g, Δ=0.000024 g) and G169 (0.41491 g, Δ=0.00909 g). However, 
the L: W method was worst leaf weight estimation in G77 (0.49996 g, Δ=0.07906 g) G83 (0.48788 g, Δ=0.09498 g), 
G98 (0.48202 g, Δ=0.08092 g), G116 (0.47057 g, Δ=0.15383 g), G119 (0.47826 g, Δ=0.18316 g), G127 (0.50313 g, 
Δ=0.05903 g), and G144 (0.4832 g, Δ=0.0311g). L method was the worst for estimating leaf weight of G30 (0.49512 
g, Δ=0.0.22348 g), G74 (0.60768 g, Δ=0.07258 g), G126 (0.5597 g, Δ=0.0469 g), G142 (0.44575 g, Δ=0.03795 g), 
and G154 (0.54632 g, Δ=0.10652 g). Mid leaf width was the worst method for estimating leaf weight of G65 (0.44439 
g, Δ=0.03311 g), and G169 (0.37769 g, Δ=0.04631 g). Rectangle method was the worst for estimating leaf weight of 
G54 (0.5281 g, Δ=0.2396 g) and G94 (0.4872 g, Δ=0.0495 g). Leaf fresh weight differences among barley genotypes 
were apparent, which referred to their genome diversities. The C. plantagineum pcC37-31 cDNA (Bartles , 1992) 
encodes the dsp-22 protein, whose mRNA levels increase in response to various stresses. The cDNA shows 
significant homology to early light-inducible protein (ELIP genes (1a). Light is involved in the regulation of the gene 
expression, and the encoded dsp-22 protein is chloroplastic. ELIPs may play a role in the assembly of the photo 
system. During desiccation, C. plantagineum chloroplasts undergo morphological changes, and thus the dsp-22 
protein could bind pig-ments or help maintain assembled photosynthetic structures essential for resuming active 
photosynthesis during resurrection.Varying methods adopted to calculate leaf weight for varying genotypes under 
drought and irrigation, confirmed their differences in accumulating dry matter in barley leaves. Assimilate partitioning 
determined the leaf fresh weight. In general, optimum soil water potential (SWP) can meet the physiological needs 
of plant growth and be favorable for water and nutrition uptake. Low SWP will result in adverse impacts on crop 
growth, for example, increased soil strength impedes root penetration; stoma resistance increases, decreasing 
photosynthesis. Too high SWP causes drainage and loss of nutrients, and also has negative effects on crop growth. 
At high SWP root growth and functions will be affected by inadequate oxygen diffusion into the soil (Hodnett , 1990).      
 
 

Table R2. Leaf weight estimation of 16 barley genotype based on leaf dimensions (g). * ** 
 

Genotypes Measured L Wt E L Wt*L E L W*mid W E Wt Rectangle E L Wt triangle E Wt*L:W 

Geno. 30 0.7186AB 0.49512A-D 0.83505A 0.75072A 0.74019A 0.54353A 
Geno 54 0.7677A 0.54817A-C 0.74929A 0.74052A 0.72998A 0.5281A 
Geno. 65 0.4775CD 0.48935A-D 0.44439D-D 0.45935B-D 0.44891B-D 0.48136BC 
Geno 74 0.5351B-D 0.60768AB 0.48726BC 0.56557BC 0.55509BC 0.46743C 
Geno 77 0.4209CD 0.43976B-D 0.4825BC 0.45457B-D 0.44413B-D 0.49996B 
Geno 83 0.3929CD 0.40839CD 0.39674B-D 0.3841CD 0.37368CD 0.48788BC 
Geno 94 0.4377CD 0.42776CD 0.42056B-D 0.40678CD 0.39636CD 0.4872BC 
Geno 98 0.4011CD 0.47205B-D 0.42819B-D 0.43999B-D 0.42955B-D 0.48202BC 
Geno 116 0.6244A-C 0.64505A 0.52538B 0.6195AB 0.609AB 0.47057C 
Geno 119 0.2951D 0.37194D 0.33957D 0.33212D 0.32171D 0.47826BC 
Geno 126 0.5128B-D 0.5597A-C 0.49203BC 0.5408BC 0.53033BC 0.48081BC 
Geno 127 0.4441CD 0.42315CD 0.47773B-D 0.45826B-D 0.44782B-D 0.50313B 
Geno 142 0.4837CD 0.44575B-D 0.49203BC 0.48394B-D 0.47349B-D 0.50075B 
Geno 144 0.4521CD 0.47805A-D 0.44439B-D 0.45862B-D 0.44818B-D 0.4832BC 
Geno 154 0.4398CD 0.54632A-C 0.43486B-D 0.48398B-D 0.47352B-D 0.46727C 
Geno 169 0.424CD 0.4679B-D 0.37769CD 0.41491CD 0.40448CD 0.46637C 

 

(*) E L Wt*L = Weight estimation based on leaf length; E L W*mid W = Weight estimation based on mid leaf width; 
E Wt rectangle = Weight estimation based on rectangle of length * mid leaf width; E Wt Triangle = Weight estimation based 

on triangle of 0.5 mid leaf width * leaf length; E Wt*L:W = Weight estimation based on leaf length: width ratio 
(*) Figures of unshared characters are significantly differs at 0.05 levels, Duncan 

 
C. Genotype responses to irrigation and drought 
   Triangle method (table, R1) was the most accurate for estimating leaf weight of irrigated barley genotypes G30 
(0.7273 g, Δ= 0.0172 g), G77 (0.3771 g, Δ= 0.0203 g), G83 (0.3171 g, Δ= 0.0072 g), G98 (0.4142 g, Δ= 0.0051 g), 
G119 (0.2595 g, Δ= 0.0206 g), G126 (0.5913 g, Δ= 0.0267 g), G142 (0.3396 g, Δ= 0.002 g), and G154 (0.5754 g, 
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Δ= 0.0237 g). Leaf length method was showed superiority over other methods in estimating leaf weight of irrigated 
G116 (0.6321 g, Δ= 0.014 g), G127 (0.3138 g, Δ= 0.0022 g), and G144 (0.4255 g, Δ= 0.0101 g). Mid leaf method 
was very effective in predicting leaf weigh of irrigated G54 (0.78741 g, Δ= 0.12389 g), G94 (0.444 g, Δ= 0.00189 g), 
and G169 (0.31099 g, Δ= 0.00349 g). L: W method was the most suitable for predicting leaf weight of G65 (0.48693 
g, Δ= 0.02067 g), and G74 (0.4723 g, Δ= 0.0096 g). On the other hand, the most accurate method for leaf weight 
estimation of droughted barley was triangle. It seemed very suitable for G30 (0.7531 g, Δ= 0.0261 g), G74 (0.5883 
g, Δ= 0.02 g), G116 (0.6281 g, Δ= 0.0254 g), G119 (0.3839 g, Δ= 0.0326 g), G127 (0.5696 g, Δ= 0.0026 g), and 
G154 (0.3716 g, Δ= 0.0438 g). Leaf length method was the best for estimating leaf weight of droughted barley 
genotypes G54 (0.55 g, Δ= 0.074 g), G77 (0.4873 g, Δ= 0.0023 g), and G126 (0.4614 g, Δ= 0.0005 g). Mid width 
method was paramount for estimating leaf weight of droughted G65 (0.44439 g, Δ= 0.00301 g), and G98 (0.43105 
g, Δ= 0.03805 g). Rectangle method was effective for estimating leaf weigh of droughted barley G94 (0.4212 g, Δ= 
0.0118 g), G142 (0.6179 g, Δ= 0.0119 g), and G169 (0.5317 g, Δ= 0.0089 g). L: W method was the most suitable for 
forecasting leaf weight of droughted barley G83 (0.48719 g, Δ= 0.01129 g), and G144 (0.48493 g, Δ= 0.00377 g). 
Estimates of leaf area were obtained by the equation, leaf area (cm2)=x/y, where x is the weight (g) of the area 
covered by the leaf outline on a millimeter graph paper, andyis the weight of one cm² of the same graph paper. These 
estimates were then compared with destructive measurements obtained through a leaf area meter; the two sets of 
estimates were significantly and linearly related with each other, and hence the millimeter graph paper method can 
be used for estimating leaf areain lieu of leaf area meter. The important characteristics of this cost-efficient technique 
are its easiness and suitability for precise, non-destructive estimates. This model can estimate accurately the leaf 
area of plants in many experiments without the use of any expensive instruments (Pandy and Singh, 2011). 
Regression analysis (figure, 1-6) revealed that leaf fresh weight of barley can be forecasted by the following 
equations: Leaf weight (g)= -0.1532+0.5653(base leaf width), Leaf weight (g)= -0.1559+0.5717(mid leaf width), Leaf 
weight (g)=0.00509+0.01539 (leaf L*W), Leaf weight (g)=0.00509+0.03077 (leaf L*0.5W), Leaf weight (g) = -
0.2647+0.02768(leaf L), Leaf weight (g)= 0.6431-0.006207(L/W). Mid W method was the most accurate method for 
estimating leaf weight of irrigated and droughted barley. L, method was preferred for G77, G83, and G94. Mid W, 
method was the most accurate for G54, G98, G126, and G154. Triangle was the accurate for G30, G74, G119, G127, 
and G144. Rectangle was the most suitable for G65, G116, G142, and G169. In general, regardless to irrigation, 
drought and genotypes, all methods except rectangle (L*midW) were accurate for estimating fresh weight of barley 
leaves (figure, R7, 8). Genotypes 54, 65, and 154 shoed their best leaf fresh weight performance under irrigation, in 
contrast other investigated genotypes well performed under drought condition (Table, 4; figure, R9). Water 
availbilities highly influenced leaf growth, however, excess water, particularly when high RH was previealed resulted 
in delecate leaves vulnearable to layering. Leaf area to leaf weight ratio widely measured leaf traits: specific leaf area 
(SLA, the ratio of leaf area to leaf dry mass) and leaf dry matter content , leaf dry mass content (LDMC), the ratio of 
leaf dry mass to saturated fresh mass =1 leaf water content (Witkowski and Lamont, 1991; Roderick , 1999). De 
Swart (2004) compared the results of different model with the results of Cemek  (2011) model they found it had the 
best r2 and the smallest error. Determining the plant growth parameters, leaf area is one of the important variables. 
In some cases, it will be better to consider the stress conditions in determining growth parameters for example; 
relative growth rate (increase in dry mass per unit dry mass per unit time) and net assimilation rate (increase in dry 
mass per unit leaf area per unit time). Similarly, prediction models obtained by considering the stress conditions will 
give better results for the parameters such as leaf area vs. leaf thickness, wet leaf mass vs. dry leaf mass etc (Cemek 
, 2011).    
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Table R3. Leaf weight estimation of irrigated and droughted 16 barley genotypes based on leaf dimensions (g) * ** 

 
Geno/Irrig Measured L Wt E L Wt*L E L W*mid W E Wt Rectangle E L Wt triangle E Wt*L:W 

30 W 0.7101A-C 0.4301A-E 0.90175A 0.7378AB 0.7273AB 0.55904A 
54 W 0.9113A 0.5463A-E 0.78741AB 0.7662A 0.7557A 0.53302AB 
65 W 0.5076B-E 0.4536A-E 0.44439D-G 0.4321C-H 0.4216C-H 0.48693C-H 
74 W 0.4819B-E 0.5602A-E 0.46344D-G 0.5123C=H 0.5018A-H 0.4723E-H 
77 W 0.3568C-E 0.3922C-E 0.42533D-G 0.3875D-H 0.3771D-H 0.4964B-F 
83 W 0.3099DE 0.3553DE 0.35863E-G 0.3275F-H 0.3171F-H 0.48858C-H 
94 W 0.4425B-E 0.3719DE 0.44439D-G 0.3923D-H 0.3819D-H 0.50626B-E 
98 W 0.4091B-E 0.4384A-E 0.42533D-G 0.4246D-H 0.4142D-H 0.48919C-H 
116 W 0.6461A-D 0.6321A-C 0.51108D-F 0.6004A-F 0.59A-F 0.46956E-H 
119 W 0.2389E 0.3129E 0.29193G 0.2699H 0.2595H 0.47904E-H 
126 W 0.5646B-E 0.658AB 0.49203D-G 0.6017A-E 0.5913A-F 0.46175F-H 
127 W 0.316DE 0.3138E 0.40627D-G 0.3365E-H 0.326E-H 0.51077B-E 
142 W 0.3376DE 0.3516DE 0.39674D-G 0.35E-H 0.3396E-H 0.50052B-F 
144 W 0.4154B-E 0.4255B-E 0.39674D-G 0.4004D-H 0.39E-H 0.48147D-H 
154 W 0.5517B-E 0.682A 0.46344D-G 0.5859A-E 0.5754A-F 0.44716H 
169 W 0.3075DE 0.347DE 0.31099FG 0.2981GH 0.2877GH 0.4764E-H 
30 D 0.727AB 0.5602A-E 0.76835AB 0.7636A 0.7531A 0.52802A-C 
54 D 0.624A-D 0.55A-E 0.71118BC 0.7148A-C 0.7043A-C 0.52318A-D 
65 D 0.4474B-E 0.5251A-E 0.44439D-G 0.4866A-H 0.4762A-H 0.47579E-H 
74 D 0.5883A-E 0.6552AB 0.51108D-F 0.6188A-E 0.6083A-E 0.46255F-h 
77 D 0.485B-E 0.4873A-E 0.53967C-E 0.5216A-H 0.5111A-H 0.50352B-F 
83 D 0.4759B-E 0.4614A-E 0.43486D-G 0.4407C-H 0.4303C-H 0.48719C-H 
94 D 0.433B-E 0.4836A-E 0.39674D-G 0.4212D-H 0.4108D-H 0.46813E-H 
98 D 0.393B-E 0.5057A-E 0.43105D-G 0.4554B-H 0.4449B-H 0.47485E-H 
116 D 0.6027A-D 0.658AB 0.53967C-E 0.6386A-D 0.6281A-D 0.47158E-H 
119 D 0.3513C-E 0.431A-E 0.38722D-G 0.3943D-H 0.3839D-H 0.47747E-H 
126 D 0.4609C-E 0.4614A-E 0.49203D-G 0.4799B-H 0.4694B-H 0.49987B-F 
127 D 0.5722A-E 0.5325A-E 0.5492C-E 0.5801A-G 0.5696A-E 0.4955B-G 
142 D 0.6298A-E 0.5399A-E 0.58731CD 0.6179A-E 0.6074A-E 0.50098B-F 
144 D 0.4887B-E 0.5306A-E 0.49203D-G 0.5168A-H 0.5063A-H 0.48493E-H 
154 D 0.3278DE 0.4107D-D 0.40627D-G 0.3821D-H 0.3716A-H 0.48738C-H 
169 D 0.5406B-E 0.5888A-D 0.44439D-G 0.5317A-H 0.5213A-H 0.45633GH 

 

(*) E L Wt*L = Weight estimation based on leaf length; E L W*mid W = Weight estimation based on mid leaf width; 
E Wt rectangle = Weight estimation based on rectangle of length * mid leaf width; E Wt Triangle = Weight estimation based 

on triangle of 0.5 mid leaf width * leaf length; E Wt*L:W = Weight estimation based on leaf length: width ratio 
(*) Figures of unshared characters are significantly differs at 0.05 levels, Duncan 

 
Table R4. Percentage differences in estimated leaf weight between irrigated and droughted 16 barley genotypes [Wet-

Dry/Dry*100]. (*) 
 

Genotypes Measured L Wt E L Wt*L E L W*mid W E Wt Rectangle E L Wt triangle E Wt*L:W 

Geno. 30 -2.32 -23.22 17.36 -3.38 -3.43 5.87 
Geno 54 46.04 -0.67 10.72 7.19 7.3 1.88 
Geno. 65 13.46 -13.62 0 -11.2 -11.47 2.34 
Geno 74 -18.09 -14.5 -9.32 -17.21 -17.51 2.11 
Geno 77 -26.43 -19.52 -21.19 -25.71 -26.22 -1.41 
Geno 83 -34.88 -23 -17.53 -25.69 -26.31 0.29 
Geno 94 2.19 -23.1 12.01 -6.86 -7.04 8.15 
Geno 98 4.1 -13.31 -1.33 -6.76 -6.9 3.02 
Geno 116 7.2 -3.94 -5.3 -5.98 -6.07 -0.43 
Geno 119 -32 -27.4 -24.61 -31.55 -32.4 0.33 
Geno 126 22.5 42.61 0 25.38 25.97 -7.63 
Geno 127 -44.77 -41.07 -26.03 -41.99 -42.77 3.08 
Geno 142 -46.4 -34.88 -32.45 -43.36 -44.09 -0.09 
Geno 144 -15 -19.81 -19.37 -22.52 -22.97 -0.71 
Geno 154 68.3 66.06 14.07 53.34 54.84 -8.25 
Geno 169 -43.12 -41.07 -30.02 -43.93 -44.81 4.4 

 

(*) E L Wt*L = Weight estimation based on leaf length; E L W*mid W = Weight estimation based on mid leaf width; 
E Wt rectangle = Weight estimation based on rectangle of length * mid leaf width; E Wt Triangle = Weight estimation based 

on triangle of 0.5 mid leaf width * leaf length; E Wt*L:W = Weight estimation based on leaf length: width ratio 
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