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ighteen lentil genotypes of diverse origin (inchgliSinai-1

as check variety) were evaluated in two locatiaifferihg

mainly in soil, water supply and climatic condit®rrhese
were Fayoum (sandy loam soil and surface irrigatiand
Maryout (calcareous soil depending on rainfall) ribg the two
experimentation seasons (2000/2001 and 2001/208%)g a
randomized complete blocks design with three rapds, the
genotypes were tested for variation, performanckesantability
for growing under these stress and control (nosssir
environments.
Significant genotypic differences were detectedafbrecorded
traits of each season and combined data over seaddooth
locations which may due to their different gendtickground.
Combined data revealed that season fluctuatiopecesly at
Maryout, had marked effect on performance of tistetd lentil
genotypes. Mean perfomance of all traits except barmof
branches/plant, number of seeds/pod and seed rprobeitent
were higher under non-stressed (at Fayoum) thaerwsickssed
conditions (at Maryout).
Heritability estimates were the highest in seedgmocontent
(96.75%) at Fayoum, number of pods/plant (83.8%\ atyout
and days to 50% flowering (>93%) at both locatiorise other
traits showed moderate (at Fayoum) to high (at Idat)y
estimates. Minor discrepancies between phenotypnd a
genotypic coefficients of variability were observsalggesting
the importance of genetic causes of variation irstnstiudied
traits and provide a chance for improving theseenss by
selection.
The tested genotypes were varied in their intesactvith the
prevailing environmental influences and exhibiteiffedent
responses. Most genotypes outyieled the checktydi$nai-
1". The Argentinean type (no.17) produced the hstjhyeelds,
688.1 and 302.3 kg/Fed. at Fayoum and Maryoutectsly.
These genotypes followed by no. 16 and 15 as wetioa5 and
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14 (for non-stress) and followed by no. 16, 7 andarg
recommended for growing under environmental stress
conditions.

Keywords: Lentil, Variability, Heritability, Interaction, environmental
Stress.

Due to the lack of water resources in Egypt, #ssimated that the
cultivated area that depends on River Nile is al38atof the total area. In
order to sufficiently produce the Egyptian food aeewise and strict
policies of water use should be applied. Withinstheultivated area, lentil
crop (Lens culinaris, Medik) is going to be competitive with other more
beneficial winter crops. Alternative rainfed regiomust, therefore, be
suggested for its production. Lentil has stablyupied a constant land area
(about 70000 Fed.) until 1975/1976. However, theaahas gradually
decreased and reached only about 5000 Fed. inZ@W0/ The average seed
yield has increased from 624 kg/Fed. in 1950s # kifyFed. in 2000/2001
(Anonymous, 2001).

Lentil provides nutritionally rich organic residuesd plays a key
role in maintaining soil productivity particularlyhrough biological M
fixation (Saxena, 1988). Therefore, there is a igphareed for growing
legumes such as lentil in rotations with cereapsrat rainfed regions. The
lentil - cultivated area in these regions is dtlv and reached only about
902 Fed. (average of 1993 to 1999). Siétral. (1993) found strong linear
relationships between yield and moisture supplyZordiverse lentil lines
grown in northern Syria.

Lentil is a moderately drought resistant crop andrbwn mainly for
human consumption. Fisher and Maurer (1978) ndtatl quantification of
drought tolerance should be based on seed yiel@ruinited moisture
conditions even in the absence of an understarafirpecific mechanisms
of tolerance. A few accessions of cultivated lehtive been identified as
being adapted to drought (Hameial, 1992) due to their early flowering
date. Turneet al. (1996) reported that lentil has considerable pékfor
drought tolerance through osmotic adjustment. Aeiogource of drought
tolerance was also identified in wild lentil (Hamdnd Erskine, 1996).
Bayoumi (2003) suggested that only one cycle oflsiplant selection was
sufficient for improving lentil mean productivityhd its drought tolerance.

This investigation aimed to explore the variati@msong eighteen
diverse lentil genotypes. Genetic parametersoiz.@.ozph, PCV %, GCV %
and broad sense heritability?(%) are estimated under normal and rainfed
conditions from combined data over two success#asans.
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MATERIALSAND METHODS

From a world collection germplasm, eighteen le(ltigns culinaris,

Medik.) genotypes were chosen and used in thisystlilese included
Syrian, Indian, Argentinean and Egyptian varietiesddition to 14 newly
bred elite lines obtained by International CenterAgricultural Research in
the Dry Areas (ICARDA) breeding program were chosed used in this
study. Such genetic materials were previously seedrom 73 local and
exotic varieties or lines under rainfed conditi@isviaryout through Desert
Research Center breeding program. The origin anter@a pedigree of the
eighteen genotypes used are visualized hereir(d@iabte 1).
TABLE (1). Name, pedigree and origin of lentil international elite lines

tested.

No. pegliaé:‘:eor Origin No. pelal%rp:eor Origin
) L 100 Syria 10 ||_L652%1/ ILL ICARDA
2 ”"‘4322 /L ICARDA 11 ||_L651239 HLL ICARDA
3 ”"‘7(2)§9 /L ICARDA 12 |LL63gg2 HLL ICARDA
4 28I ICARDA 13 L0199 /1L ICARDA
| T | e | ] T oo
6 :'I:t359582 / ICARDA 15 ”"‘5232;2 HLL ICARDA
7 ”"‘52239 fILL ICARDA 16 ﬁ_GL 220_5286/ ICARDA
o ||_L6%29/ ILL \CARDA 17 Siluénglnta ILL Argentina
9 “-'-5‘326’ ILL ICARDA 18 Sinai -1 Egypt

ICARDA : International Center for Agricultural Resrch in the Dry Areas
* Newly released Egyptian variety developed by pilire selection from the
Argentinean variety Precoz (Harial, 2002).

These genotypes were grown in two successive wiBB&asons
(2000/2001 and 2001/2002) at Maryout rainfall angydum irrigated
environments. Under rainfed conditions with onepdeimental irrigation at
sowing date (16/11/2000 and 25/11/2001) by the |abi@ agricultural
drainage water (average ECe 3.3 d$msoil of the experimental site
characterized as sandy clay loam texture with (8 ECe 4.2 dSthand
calcareous (41.5 Ca GO The precipitated rain amount during each of the
two growing seasons was 120.4 and 188.3 mm, ra@gelctat Maryout
(North Western Coast). At Fayoum sowing performedhie 2¢ week of
Nov. in both seasons at Fac. Agric. ExperimentainFavhere, soil was
sandy loam texture with pH 7.76 and ECe 3.2 d%md surface irrigation
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from River Nile water(EC 0.7 dSi). Each experiment at both locations
was laid out in a randomized complete blocks desigh three replicates
and the plot size was 4.5%1.5 x 3 m) and 9.6 M(2.4 x 4 m) in the first
and second seasons, respectively. Seeding rat2SnagFed. in rows 30 cm
apart and 10 cm between hills, two plants/hill.

During growing season, number of days to 50% flimgefDa. FI.)
was recorded in both seasons at the two locatidbsharvest, twelve
guarded plants from each experimental plot werertak determine plant
height (PI. Ht.), number of branches/ plant (Br)/Riumber of pods/ plant
(pods/Pl.), number of seeds/pod (S./pod), seedxiiBk) and seed yield/
plant (YL/Pl.). Seed yield/feddan (Yl./Fed.) waalaulated on plot mean
basis. Seed protein percentage (Prot. %) was dstiny using Kjeldahl's
method as described in A.O.A.C. (1985).

Data were subjected to the combined analysis ofanee after
seasonal homogeneity F test for each environmerautdined by Steel and
Torrie (1980). Duncan’s multiple range test (Dunt885) was used to
verify the significance of mean performances fol thits recorded.
Difference between the tested lentil genotypes vierier investigated if
their respective genetic variance was presentecoasent from their
phenotypic responses through estimating of broateséneritability (A
computed according to the method proposed by Joreisa. (1955). Also,
these variances were better evaluated as percsritage the mean value of
each trait i.e. genotypic (GCV) and phenotypic (BCbefficients of
variation to predict a valuable aim of selection.

GCV = (yyo?g /X) *100and PCV =(;/o 2ph /X) * 100
Where: ¢® 4, o p, are the genotypic and phenotypic variances,

respectively andx is the mean performance of each trait (Singh and
Chaudhary, 1995).

RESULTSAND DISCUSSION

Mean squares of each season at both locationgafied conditions at
Fayoum and rainfed environment at Maryout) revealgdnificant
differences for all recorded traits. Also, combirteda over seasons showed
highly significant genotypic variances for all stedl traits at each location
(Table 2). These results confirmed the varied genstckground of the
tested materials. At Fayoum, combined data shows $kasons were a
significant source of variation in performance oimber of branches/plant,
number of pods/plant, number of seeds/pod and gEetkin content.
Meanwhile, all recorded traits except pods/plamt s@eds/pod had seasonal
differences under Maryout rainfed conditions. Caopsmtly, it could be
concluded that climate fluctuations across seasspscially the amount and

Egyptian J. Desert Re&3, Nol (2003)



YIELD AND ITS COMPONENTS OF DIVERSE LENTIL ........... 23

distribution of rainfall, significantly affected ¢hperformance of the tested
lentil germplasm concerning most studied traitse Bensitivity of lentil
genotypes to environmental effects is well knowd previously reported by
Ashour and Abd El-Haleem (1995), Selim (1995), Eztaal. (1999) and
Hamdiet al (2002).
TABLE (2). Mean squares due to sour ces of variation for recorded traits
in both seasons and combined over them A) at Fayoum
location B) at Maryout location

Season 2000/2001 2001/2002 Combined
DF Geno. Error Geno. Error Seasagns Geno. SxG Error
) 17 34 17 34 1 17 17 68
Traits

A) at Fayoum location

Pl. Ht. 29.42** 3.71 35.09** 6.71 127.1 55.511* @5 5.205

Da. Fl. 383.5* 13.01 337.5* 4.987 1.819 717.87%  .627 9.035

Br. /Pl 6.09** 0.488 2.797* 0.373 4.4457  6.935% 1.948* 0.430
Pods/PI.| 88.36** 5.57 88.8** 11.01 47.17F  805.31* 22.9* 28.29
S./Pod 0.0525*1 0.0062 | 0.2102* 0.0081 0.859*| 0.208** 0.055*4 0.007

Sl 0.567** 0.052 1.753* 0.065 1.389 1.974 0.349%* 0.058
YI. /Pl 0.211* 0.025 0.584* 0.023 0.326 0.654%* 0.140** 0.024

Prot. % 25.62** 0.084 21.70*} 0.092 1.10% 46.877F .598** 0.089
Yl./Fed. | 1312.8* 252.3 | 1209.44* 172.94 311.61] 2210.1% 311.13 212.53
B) at Maryout location
Pl. Ht. 10.81** 1.07 10.22** 1.30 65.18*F 19.98** 1.091 1.19
Da. Fl. 230.2** 1.64 211.9* 1.58 30.08 431.6% 0 By 1.614
Br. /Pl 2.00** 0.07 1.96** 0.08 5.567 3.742* m4** 0.075
Pods/PI. 31.48* 2.00 36.95*1 1.88 4.771 66.141* 295 1.938
S./ Pod 0.092** 0.016 0.099* 0.009 0.028 0.159**0.032** 0.012
Sl 0.386** 0.012 0.412* 0.023 0.7017 0.751* 0.047| 0.018
YI. /Pl 0.093* 0.016 0.149* 0.017 0.144*F 0.232** 0.009 0.0165
Prot. % 13.99 0.174 2.787*F 0.210 13.23$*%10.44** | 6.394** 0.194
YI./Fed. 943.1** 166.1 | 1514.8* 168.6 144.47* 2321.2*%| 93.931 167.4
*and ** : Denote significance at 0.05 and 0.01 Iswv&f probability, respectively.

Table (3) represents character means for each reeamb combined
data over seasons as well as their genetic paresneteler each location.
Mean performance of all traits except number ohbhes/plant, number of
seeds/pod and seed protein content were higheaxyauln irrigated location
than Maryout rainfed conditions.

Combined analysis is more efficient in the extr@ctiof genetic
parameters due to its ability in minimizing genagpx environment
interaction. Abdallaet al . (1982) and Bakheit and Mahdy (1987)
recommended multi seasons / locations for religdgmates of genetic
effect. So, phenotypic and genotypic variances wlitbir coefficients of
variability and broad sense heritability for alidied traits are calculated on
the base of combined data and given in Table (Bg @ain of selection
would be depending on the high heritability peraget as obtained for seed
protein content (96.75%) and days to 50% flower(®4.51%) at Fayoum
location and days to 50% flowering (93.85%) and bemof pods / plant
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(83.8%) at Maryout environment. All other recordedits also showed
relatively high R % descending to 53.17% for seeds / pod at Margadt
50.11% for pods / plant at Fayoum conditions. Iswated that heritability
values for most studied traits estimated at Marywate higher than the
corresponding ones at Fayoum. In this concern Bay¢2003) reported that
heritabilities in broad sense under drought stasglitions were high for
mean productivity and days to flowering and modefat plant height and
seed yield/plant.

TABLE (3). Mean charactersfor seasons and combined over seasons as

well astheir genetic parametersunder each location

Seasons | Pl. HtDa. FI| Br./PL] Pods/PIl] S./Pod SI | YL /PL] Prot.%] YI/Fed.
A) at Fayoum location
» |2000/2001  31.68°101.9%| 5.37°| 37.82%| 0.93°| 4.13%| 1.70% | 28.99"| 462.38"
5 2001/2002 33.86°(101.7%| 5.78%| 32.13"| 1.05%| 3.90%| 1.81%| 29.19%| 444.20°
= Combined 32,77/ 101.8| 557 3498 099 401 176 29/09 453.68
» o%g 7.75| 119.2] 0.83 95.9 0.08 0.27 0.9 7.1 3164.9
% a?Ph 14.22| 126.1| 1.77| 1914 0.05 043 0.1b 7.97  5618.9
E h? % 54.48| 94.51| 47.03 50.11 | 5258 63.56 57.75| 96.75 56.33
S GCV % 8.50| 10.77 16.3p 28.00 | 17.39 12.68 17.05| 9.43| 12.40
% PCV % 11,51 11.03| 23.89 39.55| 2252 15.90 22.01| 9.59| 16.52
© RD% 26.15 2.81 | 31.40 29.20 | 22.82 20.25 22.54 1.67 24.94
B) at Maryout location

«» |2000/2001 29.28/94.39°| 571°| 20.17*| 1.59%| 3.36°| 1.05° | 30.97%| 234.2°
§ 2001/2002  30.83%|95.44%| 6.16%| 20.59*| 1.62%| 3.20°| 1.33%| 30.02°| 261.5%
= Combined 30.06| 94.92| 5.94 20.38 161 3.28 1.1p 30j49 247.8
» a?g 3.15| 70.18] 0.59 10.64 0.0 012 0.04 197 3712
% o Ph 431 | 7478 0.71 12.7( 0.04 0.5 0.05 254 51.2
§ h? % 79.13| 93.85| 82.47 83.80 | 53.17 80.92 73.11| 77.56 72.48
S GCV % 5.78| 8.83| 1291 16.01 9.09| 10.4p 16.23 4.63 7.77
% PCV % 6.76| 9.11| 14201 17.49 | 12.47 11.63 18.98| 5.30 9.13
© RD% 14.50, 3.07 9.15 8.46 27.11 10.06/ 14.49 | 12.64 14.90

Means within column followed by the same letter mo¢ significantly different at B 0.05
level of Duncan’s multiple range test
RD % : The relative difference between PCV% and GGVPA00 (PCV-GCV)] / PCV

Although increasing productivity is the ultimateaj@f the breeding
program, heritability estimates do not presenthia tntire picture. The
phenotypic and genotypic variances must be takimg consideration as
well. The coefficient of variability (phenotypic @enotypic) is a relative
measure of variation, in contrast to the standadadion, which are the
same units of the observations. Since it is thi rat two averages and
independent on the unit of the measurement usdad, therefore, a good
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basis for comparing the extent of variation betwedigrent characters with
different scales. From combined analysis over the growing seasons,
estimates of phenotypic and genotypic coefficienfs variation were
relatively high for number of pods/plant, seeds/pod seed yield/plant at
Fayoum location and for number of pods/plant aretiggeld / plant under
Maryout rainfed conditions. While, the estimategeveelatively low for all
other recorded traits. The relative difference (ROsEtween phenotypic and
genotypic coefficients of variation as criterianain-heritable effects reached
the maximum magnitude for number of branches /tplah.4%), followed
by number of pods / plant, plant height and seeldyli Fed. at Fayoum
normal conditions. Meanwhile, it was generally deralat Maryout
environment and the higher effects detected for berof seeds / pod
(27.11%) followed by seed vyield / Fed., seed yigidiant and plant height.
The obtained results confirmed the above heritgbilalues detected for
such traits (Table, 3). In general, there was reafgdiscrepancy between
phenotypic and genotypic coefficient of variabilgyggesting a small effect
of environmental factors on most studied charactérese results are in
agreement with those recorded by Afiah and MosgB91).

The interaction between the studied genotypes aadosis prevailed
at the two areas under study resulting in the plypim features that were
designated as mean of all the studied characteyistiTable (4). From such
data, it is quite obvious that yielding capacity &l tested genotypes ranged
from 688.1 kg and 302.3 kg for Argentinean genotypanber 17), 227.4 kg
to 256.6 kg for the genotype number 8 and 339.90kg823.4 kg for the
genotype number 3 at Fayoum and Maryout conditicespectively. Eight
genotypes (no. 12-17, 5 and 4) at Fayoum and maes (nho. 11-17, 8, 7 and
5) outyielded the check variety “Sinai 1.

It is important to note that the tested genotypesewaried in their
interaction with the environmental factors and bikbd different responses
to the different soil and climatic influences aaile in both locations. Some
of them failed in their response to the better domts at Fayoum and
consequently produced higher yield at Maryout (urgteess) than that of
Fayoum (Lines 7 and 8) or similar yields at bothakions (Line no. 11).
These three genotypes had higher numbers of braipttuet and seeds/pods
at Maryout than the corresponding ones at Fayouabl€l'4). On the other
hand, some other genotypes showed good respotise better conditions at
Fayoum and produced more than twice (no. 5, 14,165,17 and 18) or
about twice (no. 2, 4, 12 and 13) compared to tlddddaryout. Superiority
of these genotypes at Fayoum was due to theiivelatvantages in number
of pods/plant, seed index and seed yield/plantgflogenotypes) in addition
to number of branches /plant (for genotypes nol4,17 and 18). The
remainder genotypes, i.e. no. 1, 3, 6, 9 and 1@#&d moderate response
to environmental factors prevailing at Fayoum, vehiirey yielded about 1.3
times of Maryout yield, due to their superiority mumber of pods/plant
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(except no.9) as well as seed index and seed Apkdt (for all genotypes)
in addition to number of branches for genotypesiné. and 9).

Contrary to non-responding genotypes, both highig anoderately
responding ones (which yielded more at Fayoum) sldowgher numbers of
seeds/pod at Maryout than at Fayoum (Table 4). 8hesults reflected the
importance of number of pods/plant and seed indégvwed by number of
branches as effective yield contributors more thamber of seeds/pod and
should be used as criteria for selection in futengil improvement program.
The later selection would be practiced among artiimvithese genotypes
particularity under stress environment dependingnupeed yield and its
three effective components, i.e., pods/plant, drastplant and seed index as
they showed high heritability (more than 80%) amav Inon-heritable
variation (lower than 10%) at Maryout. Simmond (1P9eported that
selection under non-stressed conditions may nothbebest approach to
increase yield. Breeding progress for yield improeat may be enhanced if
abiotic stresses in the target environment areudted during selection
(Banzigeret al., 1999). The aforementioned results revealed thEagbum
(or non-stressed conditions) genotype no. 17 falbwy 16 and 15 as well
as no. 5 and 14 are well adapted, while at Marfmustressed environment)
genotype no. 17 followed by no. 16, 7 and 8 are@menended. Similar
findings in other lentil genotypes were recordedHayndiet al. (1995).

The check variety, Sinai-1 and the two lines 3 &&émed to be the
earliest genotypes under Maruout rainfed conditwhge the two lines 17
& 16 followed by Sinai-1 and line number 2 werelieathan all other tested
genotypes at Fayoum location. El-Karamity (1996)oréed that Precoz
variety was the earliest variety followed by Giza03and Giza-9. Also,
Hamdiet al. (2002) found that Sinai-1 was earlier than Gizay®H, 7 and
28 days at North, South and rainfed Egyptian areespectively. The
superiority of genotype (17) in yield due to numb&pods/plant, number of
seeds/pod and seed index, in addition its eanydtng, may help to expand
the cultivated area of lentil in Egypt.
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TABLE (4). Mean performance of all traits recorded (combined data

over seasons)
Pl. Ht. Da.Fl Br./PI Pods/PI

G

Fay Mar Fay Mar Fay Mar Fay Mar
1 3247 | 31.33° | 88.50% | 97.179 | 5.45% 5.75% 36.98"¢ 22.68™
2 33.91%¢ | 32.20* | 87.33% | 87.17" | 4.70™ 5.62M 38.70°¢ 18.37%"
3 28.09" | 25.19" | 109.17° | 81.67 5.37% 4.65* 24.99% 20.37%
4 34.59*¢ | 29.10° | 109.67° | 89.50' 6.75° 6.28° 40.47%¢ 17.12"
5 335579 | 32.94® | 91.83° | 92.83" 7.77% 5.689" 43.06%° 21.90%
6 31.15°9 | 31.79° | 109.13 | 85.67 5.17%9 | 577% 32.81%f 17.68%"
7 30.77"" | 29.35° | 109.83° | 103.33° | 4.21" 6.62% 24.40" 13.22
8 31.72%9 | 27.81° | 109.83% | 100.00% | 4.93%9 5.95% 29.71% 21.12%¢
9 30.32" | 26.33°" | 110.50° | 97.67°" | 4.81%" 7.682 19.82' 25.57°
10 | 32.04™ | 29.40°" | 110.33* | 106.33* | 5.53% | 538ijj 36.33° 21.23%¢
11 | 31.829 | 31.01" | 109.33* | 101.83¢ | 3.58' 5.58" 22.72 22.07°¢
12 | 34.58° | 33.32° | 110.17 | 106.83° | 6.83° 6.32% 40.83%¢ 23.63°
13 | 34.29°9 | 30.07°° | 109.33° | 95.009" | 5.93% 6.50¢ 35.94%¢ 15.75'
14 | 33.02° | 28.729 | 109.33 | 105.33" | 6.37™ 6.77" 38.78"¢ 17.70%
15 35.92 | 29.60%" | 103.83° | 99.33% | 5.39% 5.32) 46.05% 20.62%
16 | 33.85*° | 33.41° | 85.00° | 86.33 6.70° 4.95% 40.65%° 25.32%
17 | 35.39° | 27.839 | 84.50° | 82.83“ | 6.40™ 7.02° 46.36% 23.52°
18 | 34.15%9 | 31.19" | 85.17% | 79.67 4.429% 4.95% 30.99%¢ 18.979
G S./Pod Sl YL /Pl Prot. % Yl./Fed.

Fay Mar Fay Mar Fay Mar Fay Mar Fay Mal
1 1.00% 1.67% 3.83" 2.999 2.06™ 1.17%7 [29.71°7[ 30.38% | 396.50" [245.95™
2 1.07°9 1.77% | 4.16% 3.37° 2.15° 1.05 [ 29.74° | 30.68° [446.569]234.02"
3 1.13*° | 1.48°" | 3.93% 3.52°° | 1.82% 0.94" | 29.37" | 30.129 [339.93%| 223.42"
4 1.15® 1.45" 4.07°9 | 3.43% 2.05" [ 1.08°" | 32.55% [ 31.82° | 454.25 [237.38%
5 1.07°9 1.47" 4.35°¢ 3.13' 2.23% | 1.14%9 | 31.64° | 31.26" | 586.38° [243.60"9
6 0.89 1.82°2 3.38' 3.039 1.58™ 1.07™ [ 26.73" | 29.36" | 385.247[236.54°"
7 0.94° 1.65"9 3.63" 2.949 1.579 1.38" | 26.66 | 28.67" | 243.43|267.47™
8 0.66" 1.61%° 3.45' 3.47% 1.19' 1.27° | 30.207 [ 30.45° | 227.35" [ 256.55™
9 0.70" 1.86% 3.07 2.75" 1.26™ 1.00%" | 26.08 | 28.27% [ 376.29" [228.80T"
10 0.96% 1.87% 4.00" 3.079 1.72%° | 1.07" [ 25.07 | 28.91F [ 369.86 [235.70°"]
11 0.78 1.66™ 3.40" 2.52' 1.42% 1.23%° | 30.72° | 32.43° [ 252.04|252.68™
12 0.97%" | 1.65°9 [ 4.39°7 | 3.03© 1.94% 1.23°° | 31.67° | 34.26° | 484.12°| 252.17°
13 1.047° | 1.52%9 4.79° 3.79° 1.85% 1.29% | 27.26° [ 28.91" [ 567.50"[258.23%
14 1.03°° 1.38™ 4.49% | 35677 | 1.94% 1.20%" | 31.08° | 33.90% [582.08"[249.65%
15 1.157 1.399 438" | 3.697° 2.18% 1.08°" | 31.44° | 31.82° | 659.7C° [236.87°7
16 1.16° 1.34' 4.21°7 | 351%° | 2.066°° | 1.50° | 27.509 | 29.72%"[670.25° [ 279.08°
17 1.20° 1.57°7 455® | 3567 | 2.344° 1.73%° | 29.42°7[ 30.159 | 688.097 | 302.28*
18 1.00% 1.07 4.18%7 3.07" 1.90%¢ 0.97" [ 26.76" [ 27.717 | 436.619 226.28"

Means within column followed by the same letter 483 not significantly different at R
0.05 level of Duncan’s multiple range test
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