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Evaluation of Drought Tolerance Indices in Yield of Six Cultivars of
Virginia Tobacco (Nicotiana tabacum L.)
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Table 1. Variance analysis of different characteristics of tobacco cultivars under

irrigation levels

MS e Sl
Sl e s O i Glgmm e oL o) RN GRS 5 Slas 5, Shes
@57 T s S5, Ses
S.0.V. df.  Relative ~ Wateruse  Sugar  Nicotine  Freshyield  Dryyield
water content  efficiency percent percent (g/plant) (g/plant)
(%) (g/litre)
Cultivar (C) & 5 335.659  54.8007  25.678™  0211° 12483.240" 225924 ™
Irrigation (I) ol ooe 1 229202 8303™ 1742317 5.096 87241.4007  6641.343"
o ST, 5 87.343™  14.230™  2.839™.. 0.034™ = 649.570™  49.630™
Error w36 61.043™  8.069™ 12.157™ _0.068"™ 1224.550™  109.202™
CV. (%) s b 7.940 5.360 27.860 22440 7.950 11.090

* ok

TN ST Qe ke 53 515 e lame b o5 4t FF 5 ¥ ons
ns, ¥ and ** : Not significant, significant at 5% and 1% probability levels; respectively.
Table 1. Continued Y gl aalsl
MS Sl o Sl
s e PRSP Slie B Aoys AL, Uk e sl gl
e oD s =k g £, s
S.0.V. dfs"Demolish of  Potassium Days to Leaf Leafwidth  Leaves Plant
cell percent flowering length (cm) number height
membrane (cm) (cm)
(pmhos/cm)
Cultivar (C) iy = 2259 ™ 0.024™ 54.8” 10.668 9.983™ 30.300” 335.659"
Irrigation (I) ¢ LT 1 1614.7" 0.252°°  833™  2.755™ 13.021™ 70.083" 229.202"
CxI @b 3 03, 5 150.8 ™ 0.014™ 1423™ 6.993 ™ 4.158™ 1.333™ 87.343™
Error olzil 36 164.2 0.021"™ 8.069™  5.099 4854 3.194™  61.043™
CV. (%) ol o, 10.26 10.03 5.36 5.140 10.500 7.57 7.94
VARYA) Jblcb,;)u&m)\;&mﬁ;\__;;a:** ¥ (ns

ns, * and ** : Not significant, significant at 5% and 1% probability levels, respectively.
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Table 2. Mean comprison of different characteristics of tobacco cultivars

5 G Slse O e ST Ao s o3 3 Sles s Slas
<7 <1 A8 oS SE s
Cultivar Relative Water use Sugar Nicotine Fresh yield Dry yield
water efficiency percent percent (g/plant) (g/plant)
content(%) (g/litre)

C176 76.750 a 1.835 ab 14.90 a 1.268 ab 476.73 a 94.66 a
C347 77.880 a 1.694 b 12.70 a 1.364 a 381.23 ¢ 87.95a
C258 76.130 a 1.707 b 11.80 a 1.084 abc 425.21 be 88.18 a
C319 77.630 a 1.868 ab 1290 a 1.265 ab 41343 ¢ 96.41 a
K326F 79.250 a 1.965 a 1330 a 0958 ¢ 474.64 ab 101.55 a
MN944F 81.750 a 1.874 ab 9.50. a 1.015be 469.57 ab 96.83 a

Az D o 53 (SIS O 5a5T ool (5T 55 86 02 o 53 alie Co o bl Sl
Means with similar letters in each column are not significantly different at 5% probability level (DMRT).

Table 2. Continued Y Jgd> aalsl
o e s o by L ) @N\Jfl:j;) d?xd)lo gju&f gx.}‘v\!: <5 gl
Cultivar Demolish Potassium  Days to Leaf Leaf Leaves Plant
of cell percent flowering length width number height
membrane (cm) (cm) (cm)
(umhos/cm)
C176 124.13 a 1.397 a 57.00 a 42.80 a 20.80a  26.00a 91.30b
C347 118.95a 1.391 a 51.60bc 4390 a 2120a 2240bc 105.20a
C258 133.05a 1.478 a 49.10 ¢ 45.10 a 21.60 a 20.50 c 106.40 a
C319 119.89 a 1.396 a 53.30 abc 45.60 a 21.60a 24.30ab 97.70 ab
K326F 125.03 a 1.420 a 52.90 abc 43.30 a 1890a 2490ab 91.40D
MNO944F 128.58 a 1.52a 54.10ab  43.00 a 21.80a  23.80ab 98.50 ab

L 10 Ck.ﬂ):oijl:dijwb\ﬁd)\nTQ}wJQBQPJA):A{L':JJ}F\{LA&:Q\TA

Means with similar letters in each column are not significantly different at 5% probability level (DMRT).
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Table 3. Mean comparison of different characteristics of tobacco cultivars in different
irrigation levels

ol s Gl O e ST Lo s Ao > Sles & s Shas
okt <7 <7 — S 55, s
Irrigation Relative Water use Sugar Nicotine Fresh yield Dry yield
level water efficiency percent percent (g/plant) (g/plant)
content(%) (g/litre)
T5%AW 81.68 a 1.89a 14.42a 0.833b 482.77 a 106.026a
25%AW 7479 b 1.76 b 10.61b 1.485a 397.50 b 82.500b

Azen 70 ck.n)wsuoyﬂwujé)uTQ,wﬁuoPﬁ)wum;}}?pudi’gﬁ
Means with similar letters in each column are not significantly different at 5% probability level (DMRT).

Table 3. Continued ¥ Jgd aalsl
[ slae o B el o)y AU, S0k S, e Sl Gspls)l
e s
Irrigation Demolish Potassium Days to Leaf Leaf Leaves Plant
level of cell percent flowering length width number height
membrane (cm) (cm) (cm)
(umhos/cm)
T5%AW 119.14b 11550 a 2480 a 20.50 a 4420a 52.58a 1.362b
25%AW 130.74 a 81.30b 22.40b 21.50a 4370 a 53.42a 1.507a

a0 oo 53 S5 0 ga3T el 3 (LT g5 LB s 5 55 ailie g b o oL

Means with similar letters in each column are not significantly different at 5% probability level (DMRT).

$los S 5 (Spe (slaty s gt 425 |
w5 B S e S
b By s sl slee Sl
N S RSN U 0
ol Rl AT s e s Sdls B
4wl (Layten and Nielsen, 1998)
Tl 5 Bl s oS 8 s Shee oSl
s OLE Y 5 e IS s e 5 4 ol
pliyl eSis 68 s Shee law 2o ol 0

3PSt 5 58 s, Sas s
3 Shes 51 A 0 S 25T O 2
Az Gl S crlean) Bd g lss 5 6 S

Lol
5 (Chang and Chou, 1975) s 5 ¢Sl
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Table 4. Estimates of susceptibility or tolerance rates of tobacco cultivars based on

tolerance indices in non-stress and stress conditions

V';) Ji;JA{JA:J u.:i.'l:.e Clim J..:J u:il._.a );Af(l...o ):Af(l...:
ks o b A ) Ju 5 Ll 2
Cultivar STI GMP SSI TOL MP Ys (Kgha')  Yp (Kgha)
C176 0.788 8283  0.864 1749 8330 7455 9204
C347 0.665 7607  1.414 2847 7740 6316 9163
C258 0.685 7720 0.845 1588 7761 6967 8555
C319 0.816 8427  0.945 1969 8485 7500 9469
K326F 0.904 8871  0.986 2174 8937 7850 10024
MNO944F  0.821 8456  0.995 2096 8521 7473 9569

Yp : Yield in non-stress condition
MP : Mean Productivity

SSI : Stress Susceptibility Index
TOL : Tolerance

33 5b b e p33 4l 5o w5 oS 5,8
by adlge 95 Ol i Olp5 g 10 (S
aS adl3e ol Sl Faled oa s g0 D) 50
93,5 Ols |y Laesls’ |57 Sl s 51779/VF
MP Yp (Ysby oYU 5 cie Ses
3 Joily add 500 CU@C,.&I;STI sGMP
L;JIJ_{.»U«&A\{M);JSIA.;LSJJ.:\.;
=l YL s a8 s e s L s
5 GV 5 e ol 1o
aj_iwd\)lsd@lj)\o\jwmﬁ@-}:
}JL_B'J_:'.Q)&._}'L{'\J_&)JJ_AJJ‘}IL
Iy L2wa YL STI y GMP MP La el

Ol mets SU/X/YY 4o cpn g 5 S Ol

Ys : Yield in drought stress condition
GMP : Geometric Mean Productivity
STI : Stress Tolerance Index

s JSb S Cide s ST S
53 Aal g5 (Ghias g 5l sl 0 e i
Jols Jod x3ls L (Kargar et al., 2004)
Jeo 5 e il sla sl 5 66
506, o Bals) Oy (F o) (S
L) Aty Kb K Sy w1y e L
oo sl (Sl 4y 535 o 5 (OO
A5 sl sy ly e b 556855 u b
ggkﬁ(al_?d\j\ﬁ:)}_aﬁi):.:b
S 93 5 patld i ) (Aol slaad 5o
jsda._;ji;m cr_sju:_,:ﬁYp 3Ys
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Table 5. Correlation coefficients between tolerance indices and Yp and Y's in non-stress
and drought stress conditions

20, Sles 2 0o il Jozs 4 Comles ek & oo
Jep bl bt ol S JENRAE .
Yp Ys MP TOL SSI GMP STI

Yp -

Ys 0.643 -

MP 0.896" 0.916™ -

TOL 0.318 -0.521 -0.134 -

SSI 0.097 -0.700 -0.354 0.974"™ -

GMP 0.866 0.940" 0.998™ -0.199 0.414 -

STI 0.871" 0.936" 0.998™ -0.187 -0.404 0.995™ -

Yp : Yield in non-stress condition
MP : Mean Productivity

SSI : Stress Susceptibility Index
TOL : Tolerance

Kk 3k

o) g a0 B il mha jo s s o 4y 3
* and ** : Significant at 5% and 1% probability levels; respectively.

Ys : Yield in drought stress condition
GMP : Geometric Mean Productivity
STI : Stress Tolerance Index
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Table 6. Vectors and eigenvalues for six tolerance indices in six cultivars of tobacco

o3y ] @ 4 (e b b Lls s
Vs s RN
Compilation _Eigenvalges Cumulative  ggy st GMP TOL MP Ys Yp
1 4.881 69.725 -0.245 0447 0448 -0.153  0.443 0.441 0.355
2 2.115 99.939 0.578 0.108 0.010 0.647 0.144 -0.152 0.427
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Fig. 3. Graph of biplot for five tolerance indices in six cultivars of tobacco on the

basis of first and second compilations
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