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ABSTRACT

Drought stress is one of the most important factors in arid and semiarid regions that lead to disorder in growth and
development of plants especially at germination stage. Because of importance lentil, achieving genotype(s) that are
capable of the drought stress at initiating growth stage is necessary. For this purpose, germination and plantlet
growth of 49 genotypes were tested in drought stress conditions at four levels including O (control), -4, -8 and -12
bar using PEG6000 as a factorial design in randomized complete block design (RCBD) with three replications in
2016. Studied traits including: germination percentage, germination rate, root length, shoot length, dry weight of
roots and dry weight of shoots and allometry factor. Data were subjected to variance analysis and mean
comparison. Results indicated that in most considered traits, effect of potential levels of genotypes and their
interaction were significant. Result of simple correlation coefficient analysis indicated that germination percentage
has the highest correlation with vigor germination (r=0.855) and speed germination (r=+/798). Factor analysis
determined that two factors (germination and root traits) accounted 67% of the total variations among genotypes.
In general, results represented that considerable genetic diversity was among genotypes. Regarding the studied
traits, "6, 4 and 48" genotype had high tolerance to drought stress, "34, 28” and “45" had low tolerance at
germination stage.
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Tablel. List of lentil genotypes analyzed in this study

Number Code of » Number Code of B Number Code of B
Number gengrype genotype Origin Number gengrype genotype Origin | Number gengrype genotype Origin
1 550 FrI¥Y Syria 18 605 ill5816 Syria 35 661 Plggfggm- Chile
2 559 7Y Syria 19 606 ill5753 Syria 36 663 pi374118 Morocco
3 562 63131 Syria 20 607 il5817 Syria 37 665 il4354 Jordan
4 563 FYVY Syria 21 609 ill5754 Syria 38 673 1115714 Syria
5 567 63115 Syria 22 610 il15844 Syria 39 680 il15803 Syria
6 568 63140 Syria 23 615 il15593 Cyprus 40 693 il16010 Syria
7 569 63128 Syria 24 616 il5741 Syria 41 695 il16014 Syria
8 572 p1299367 Chile 25 620 il15825 Syria 42 698 ill6019 Syria
9 574 \Al Algeria 26 621 il15839 Syria 43 703 il16235 Syria
10 575 YY.Av) Algeria 27 631 1083 Dargaz 44 704 116238 Syria
11 580 1115506 Syria 28 638 ill6195 Syria 45 705 116242 Syria
12 584 i115699 Syria 29 648 il16205 Syria 46 706 il16249 Syria
13 585 i115699 Syria 30 651 i116208 Syria 47 714 26279-68 Turkey
14 588 ill5747 Syria 31 652 i116209 Syria 48 715 i114400 Syria
15 590 ill5753 Syria 32 655 il16212 Syria 49 725 il14507 Syria
16 591 il15762 Syria 33 657 \AARAA Fars
17 594 ill5751 Syria 34 660 p1299367-00465 Chile
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Table 1. Analysis of variance of 49 lentil genotypes in different levels of osmotic potential

Radicle Plumule Radicle Plumule Germination ~ Germination Seed Allometric
SOV DF . . - L
length length weight weight percentage rate vigor coefficient
Stress 3 896.08**  732.70** 0.089** 0.260** 185421.93** 1116.65**  2349.35** 7.57**
Genotype 48 8.06** 6.42** 0.0036** 0.060** 1374.61** 5.680** 22.44%* 6.94**
Stress*Genotype 144 2.50** 2.01** 0.00051** 0.0160** 318.61** 2.40** 6.71** 5.09**
Error 392 0.57 0.612 0.00000385  0.00000157 32.92 0.194 0.72 0.038
CV% 217 24.40 6.10 2.28 11.77 16.020 18.38 24.03
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**: significant in probability levels of 1%.
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Table 2. Mean * standard deviation of 49 lentil genotypes in different levels of osmotic potential

Stress Radicle Plumule Radicle weight Plumule weight Germination Germination S_eed Allome_tnc
level length length percentage rate vigor coefficient
0 bar 6.11+1.8 4.71x1.4 0.05958+0.02 0.10210+0.1 83.55+17.4 6.51+1.9 9.30+2.9 0.85+0.5
-3 bar 3.98+1.1 5.04+14 0.03913+0.02 0.06102+0.08 66.34+18.4 2.86+0.9 6.16+2.3 0.97+0.7
-6 bar 3.77+14  2.90+1.3 0.02961+0.02 0.05529+0.08 43.61+14 1.61+0.5 2.99+1.3 1.051.2
-9 bar 0.16+04  0.17+0.5  0.00012+0.0005  0.00003+0.00008 1.45+3.9 0.03+0.1 0.03+0.1 0.60+0.3
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Table 3. Lentil genotypes characteristics correlation coefficients in different levels of osmaotic potential

traits Radicle Plumule Radicle Plumule Germination Germination Seed Allometric
length length weight weight percentage rate vigor coefficient
Radicle length 1 0.701%* 0.426%* 0.258ns 0.643** 0.467** 0.873** 0.068 ns
Plumule length 1 0.309%* 0.266 ns 0.540%* 0.494%* 0.810%* -0.097 ns
Radicle weight 1 0.232 ns 0.407%** 0.309%* 0.435%* 0.189 ns
Plumule weight 1 0.161 ns 0.251 ns 0.197 ns -0.222 ns
Germination 1 0.798**  0.855**  0.071ns
percentage
Germination rate 1 0.660%* 0.049 ns
Seed vigor 1 -0.029 ns
1

Allometric coefficient

S s ol pas NS sy I\ s 50 o g # woyd Ve 40 o e s Cdle

ns: not significant, * and **: significant in probability levels of 5% and 1%, respectively.
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Table 5. Factor analysis after varimax rotation in lentil genotypes

Traits Factor 1 Factor 2
Radicle length .851 .105
Plumule length .769 .299
Radicle weight .585 -.163
Plumule weight .254 .638
Germination percentage .886 -.005
Germination rate a71 .069
Seed vigor .948 144
Allometric coefficient .160 -.864
% variance ratio 50.334 16.336
% cumulative variance 50.334 66.670
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Fig. 1. The biplot display of 49 lentil genotypes based on the first and second main components
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