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Table 1- Analysis of variance results in morphological traits and element density of root
lentil in different levels of methanol foliar application and drought stress

s Jsb @M x> i, b SLS 39 ~ Y
et la N S - e "
SOV. 5(;3 Taproot "% Root gt Rootdry Contra oo
area . oncentrati
length volume weight on
s 4 35357 11265  0.0004° 0.025° 1.023" 0.008™ 0.012”
Methanol (a)
Drought 2 923747 466207 0.002°  0.345 2.088 0.232 1.233
stress (b)
o ;“:)" 8 372" 1565° 00001"  0.007 0.028 0.002 0.003
‘—"‘*-LE“’" s 3 1255 0334 00001  0.002 0.031 0.008 0.003
rror
() CVolpis cups 385 7.48 824 1162 5.12 3.37 2.75

Ao ) 50 Jlaiml e 1o I soe g o gime e %?.'.','.'4.,** S
" * ™ non-significant and significant at 5 and 1% probability levels, respectively
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Table 2- Analysis of variance of root biochemical traits of lentil in different levels of
methanol foliar application and drought stress

o B o Yo sty TR
Lﬁ-ﬂ — ., - 3 N
”; OC:/ &l Ca Proline ;;(;;.);1 CAT POX S s
- df Concentration enzyme  enzyme SOD
enzyme
Jsilie 4 0003"  0020" 128337" 2%%2 oo’ o001
Methanol (a)
S A 2 259 02157 12517607 0.003~  2.236" 0.749"
Drought stress (b)

5 x Jyilio - - - . .
"“;ﬁ” 8 0.034 ooos” 23171 %901 00002 00001
0“"‘;' sl 30 0.005 0002 6597 00001 0012 0001

rror

OV i 5 2.90 3.34 285 132 6.84 7.95

ns * **

KSR IPEA kalch.»)o)law5)low),é@,?@** ¢

., . non-significant and significant at 5 and 1% probability levels, respectively
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Table 3- Comparison of morphologica traits of lentil under different levels of methanol
application and water deficit stress

Al y SS (439

Jobeo /b jlowd Ay Job a5 el Al ) o> Al y ylad

[Treatments Tap root length Root area Root volume Root diameter Roqt (lirty
M ethanol (cm) (mm?) (cm®) (mm?) (gglgnt)
Non-stress (100% field of capacity) (£lyy byl aoy0 Vo) TS G g
control aali 28.17 **¢ 7.307 % 0.035 ™ 0.456° 3.367 "
5% 32.83° 11.1702 0.046 ® 06232 4.003®
15% 35502 11.4302 0.056 2 0.6202 42472
25% 33° 9.423° 0.0532 0.646 3.960 **
35% 29.27 % 8.807 ™ 0.034 ™ 0.420 ™ 3547 %
Moderate water stress (75% field of capacity) (el cud b 0o ,0 V0) widho 08 (s
control aali 26.50 &9 6.0771 0.024°¢ 0.376 ™ 3.077"
5% 30.27°¢ 8.383 ™ 0.032 0.430 ™ 3.673 %
15% 30.17° 8.710™ 0.035 ™ 0.423% 3.713 ™
25% 28.83% 7.857% 0.032% 0.416 ™ 3.340 "o
35% 27.50 % 6.0209 0.025° 0.356 % 31479
Severe water stress (25% field of capacity) (gl byl 00,0 Y0) wy oy (o o8 s
control aali 259 5.860 1 0.020°¢ 0.266 2.683"
5% 27.57% 6.360 % 0.023°¢ 0.310 % 3.333 N
15% 29.17 @ 6.803 0.024° 0.310 % 3.447 90
25% 25.8319 6.150 9 0.021° 0.326 % 3.290 o
35% 26.67 5.550 9 0.018° 0.283¢ 2.657"

85 g o sime M 0.05) S (P Sl yg03T Gillae aidl o S e By o shlo JBlas a5 lanSilee fygim yo 0 *
* The means with one same letter in each column are not significantly differences at p<0.05 according to

duncan's test.
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Figure 1- Methanol and drough stress interaction on sodium root density. .
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The same letters indicate insignificant difference at p=0.05 level.
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The same | etters indicate insignificant difference at p=0.05 level.
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Table 4- Comparison of root biochemical characteristics of lentil under different levels of
methanol foliar application and water deficit stress

olan lgsme oel g Slgime el el el el » i gl
e /1o Lo ais, i Ay UL Wiy oSy g dn g
[Treatments Root proline Root protein CAT enzyme  POX enzyme )
. s S Gntgt Otgt ey
(umol g7FW) (Mg g"DW) Protein) Protein) (Unit pg'* Protein)
Non-stress (100% field of capacity) (sgly; b aoy0 Vo o) (TS G g
Jcontrol aal 1.180° 93.15°¢ 0.321°¢ 1.473° 0.459°
5% 1.3802 103.4° 0.314° 1.257°¢ 0.235°¢
15% 1.3932 108.12 0.315° 1.247°¢ 0.240°°
25% 1.3502 101.4° 0.314° 1.261° 0.239°
35% 1.190° 94.14° 0.320° 1.290 0.247°¢
Moderate water stress (75% field of capacity) (g5 b o auo o YO) padhe (3T pS i
Jcontrol aali 1.143"% 85.22¢ 0.329 19772 0.499°
5% 1.193° 90.83°¢ 0.329 1.447% 0.484°
15% 1.220° 94.01° 0.328 % 1.460 ™ 0.365 ™
25% 1.190° 89.56 ¢ 0.325 % 1.460 0.284°
35% 1.157% 83.81¢ 0.328 *° 1.480° 0.494°
Severe water stress (25% field of capacity) SRCNCRERUERS 7,5 IR0 PE A

Icontrol wali 1.050¢ 81.06 ¢ 0.344%® 2.040°2 0.691 2
5% 1.083 82.28¢ 0.343 % 20102 0.6782
15% 1.063 ¢ 82.87 ¢ 0.342% 20202 0.484°
25% 1.047¢ 82.71¢ 0.345%® 2.020°2 0.488°
35% 1.053¢ 80.90 ¢ 0.342% 20302 0.693 2

5505 (5,0 gime DS P 0.05 Sils 5057 sillae aiilso S yite B> o gl JBlam a5 lo o Sile gt o 0 *
The means with one same letter in each column are not significantly differences at p<0.05 according to
duncan's test.
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Abstract

Water shortage in root environment is the main factor limiting crop growth and
productivity in dry regions. There are many reports on the role of methanol spraying for
increasing drought tolerance in Cz plants. For this reason, a factorial experiment was
conducted using completely randomized block design with 3 replications at Khatam
Alanbia University of Behbahan. Methanol applied with five levels; (control, 5, 15, 25
and 35% v/v) and water deficit stress with three levels: irrigation at 100% of field
capacity, moderate water stress, irrigation at 75% of field capacity and severe water
stress, irrigation at 25% of field capacity. Foliar application of methanol was applied 3
times during the growing season (at seedling, flowering and podding stages) with 10-
days intervals. Results showed that the interactions of methanol % drought on the root
dry weight, root diameter, root length (p<0.05) and root area (p<0.01) were significant.
In normal irrigation conditions, methanol spraying 5, 15 and 25% increased
significantly root dry weight as compared to control. Also, the interactions of methanol
xdrought on protein and proline were significant (p<0.01). Methanol spraying incresed
significantly root proline and protein contents. Interactions of methanol and drought on
sodium and potasium consentration, (p<0.05) and calcium (p<0.01) was significant.
Interactions of methanol xdrought on root activities of superoxide dismutase and
peroxidase were significant (p<0.05). Also, the effect of drought stress on catalase
enzyme activity was significant (p<0.01). Methanol spraying decreased root activities of
superoxide dismutase and peroxidase, significantly.
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