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Effect of drought stress, asscorbate and gibberellin foliar application on some

morphological traits, RWC and cell membrane stability of Thyme (Thymus vulgaris L.)
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Table 1- Analysis variance of drought stress, ascorbate and gibberllin on experimented traits

02 sldas Memb G
J 353 < 55 emberan yowe
5b 33 N 2 - stability T
. =
s s FEn) sl J b s 1l S oy < e
Sl ¢ sla oF
SOV d.fg;le Root Stem sy | éfj Leaf »
e lenght lenght ) e Jni . area RWC
Root dry Shoot - Leaf dry
weight dr Branch weight
Y number
weight
iz (Drought) 2 0.04™  162.67°  0.16™ 0.11" 1603 008  20.16™ 0.19 475"
o= (Gibberline) 1 0.005™  1082.00”  0.37" 0.1 410%™ 005" 14.01°" 030" 21.55
by ST (Ascorbate) 1 0.001™  210.001™ 041" 006 1037 010" 2621 024" 40.60°°
ey x S (D x G) 2 0.002 ™ 777° 0.026° 0012 (26" 0.003*  0.14° 0.003™ 022"
b ST x Sas (D x A) 2 0.006 * 526" 025" 0.006 "  s57°* 00006 026" 0.004™ 0.017
Sy ST e (A% G) 1 0.037™ 408 ° 0.0627 00017 0517 0.001™ 3¢9+ 0.06 073"
(D xAXG) 2 0.012* 1.97° 0.0004°  0.004"  0.15" 0.002°  3.89° 0.002"  2.096 "
Sl SuTX xS

Ut (Error) 36 0.009 9.44 0.008 0.004 0.07 0.007 0.621 0.008 0.054

8.16 9.06 6.86 14.15 1173 8.62 8.74 3.50 3.74

Sl yuis g o (CV%)

..\:JL{@M)a\}bdaw)ajlagm;)b@aﬁégﬂjjAgv#v:‘:_,;:eans

ns, * and **:Nonsignificant and significant at %5 and %1 level of probability respectively
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Table 2-Mean comparison simple effect of drought stress, ascorbate and gibberlline on experimented traits

oSt 035
Sest 03 a-L sl e 0 _
- Ay db Wl J b plusl _ & el PR T o (& 50
s Root lenght St o ol ke Leaf Cell leachi :
g oot leng em | eaf area ell leaching RWC(%) S
Factor (cm) lenght(cm) Root dry =P Branch Leaf dry (cn) (us/cm) S 2
weight(g) Shoot dry number weight(g)
weight(g)
6<.i>‘(Drought)
FC 17.61* 19.37° 0.83° 1.61° 11.69* 0.77° 30.95* 287.72°¢ 73.51°
2/3FC 15.23" 15.99° 0.53" 1.14° 5.88" 0.73° 16.20° 353.68° 67.75"
13FC 13.88" 12.99¢ 042°¢ 1.01° 1.88¢ 0.49¢ 12.64° 486.14° 54.15¢
3 > (Gibberline)
0mM 16.02° 11.37° 0.53" 1.17° 4.88° 0.68" 15.16" 42997° 57.10°
10mM 14.96° 11.87° 138° 1.54* 8.08° 1.09* 24.71° 298.36" 68.39*
S ST (Ascorbate)
0mM 15.62° 14.03° 0.39° 1.02° 4.00° 0.71° 13.03° 432.45° 61.18°
10mM 15.37° 1820° 1.62° 1.59° 8.96" 1.10°* 26.83° 295.88° 67.87°

Bl o530 el 53 (S35 pnST bl 1 ls e SV 3y pke KoLy Dt 2 3 wlie s

Similar letters in each column shows non-significant difference according to Duncans Multiple Range Test in 5% level of probability
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Table 3- Mean comparison of double interaction effects drought stress and gibberlline on experimented traits

Jele(Factor) St 055 slie o ..
iy b oS 03 aL slws [EGXIRH _ s Sy
Drought xGibberlline ) Ble J b (I.Ul _ £, ck.ﬂ Cel.l &, T
Root Aoy sl oy leaching i
oo x o lenaht Stem N s . . Leaf area (us/cm) RWC(%)
e & lenght(cm) Root dry - Branch Leaf dry (cm?) °
(cm) weight(g) Shoot dry number weight(g)
weight(g)
FC+GA omv) 15.13° 14.61°¢ 0.53¢ 1.13° 8.88" 0.58"° 25.11° 357.72°™ 65.08°
FC+GA(10mw) 14.85° 24.13° 0.88° 2.41° 14.50° 0.83° 36.79° 217.70° 70.13*
2/3FC+GA@m 14.06* 11.94¢ 0.49° 1.04™ 4.38° 0.39°¢ 12.13¢ 406.27° 53.34°
2/3FC+GA1omu) 13.70* 20.04° 0.89° 1.50° 7.38° 0.48° 20.28° 300.58"° 69.61°
1/3FC+GAomu) 18.88" 7.55°¢ 0.23¢ 0.93¢ 1.31¢ 0.21¢ 8.23¢ 598.12° 46.84°¢
16.34* 18.44% 0.63™ L11° 2.38¢ 0.47°¢ 17.06¢ 374.61 " 62.65*

1/3FC+GAiomm

Bl o s O a5 Sl 0305T ol . Jls e Y 355 eSS O 2 53 4l O35

Similar letters in each column shows non-significant difference according to Duncans Multiple Range Test in 5% level of probability
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Table 4- Mean comparison of double interaction effects drought stress and ascorbate on experimented traits

e Qi | slee o
33 A 85 .
Lo x _-,tng i s > o Cell leaching s S g
- iy Jsb Sl Jsb oo e S R g (us/cm) &7
Drought x Ascorbate Root | S gl _ Leaf Eo
oot lenght tem 4 el £, ea azrea RWC(%)
(cm) lenght(cm) el (cnr)
Root dry Branch Leaf dry
weight(g) Shootdry  number  weight(g)
weight(g)
FC+AS 0mw) 16.69™ 17.94% 0.65° 1.08° 7.25° 0.39° 21.05° 371.73 ¢ 60.61 ©
FC+ AS (10mv) 18/53* 20.88° 0.84° 2.27° 16.13° 0.84° 40.84° 250.39¢ 64.58°
2/3FC+ AS (omw) 14.73% 13.53¢ 0.51™ 0.95° 3.63¢ 0.21°¢ 10.95 381.58° 51.23¢
2/3FC+ AS (1omw) 15.25™ 18.45° 0.71% 1.12% 8.13° 0.48° 21.46" 290.03 ™ 58.75°
1/3FC+ AS omw 13.44° 10.61°¢ 0.48¢ 0.54¢ 1.13¢ 0.18¢ 7.10¢ 599.83 % 42.32°
14.33% 15.38% 0.67° 0.96™ 2.63° 0.42° 18.19% 372.91° 4534 "%

1/3FC+ AS (1omm)

3l o 453 0 e 53 (S5 BT ol s e SV 35 puke SO O a3 4lie 35

Similar letters in each column shows non-significant difference according to Duncans Multiple Range Test in 5% level of probability
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Table 5- Mean comparison of double interaction effects ascorbate and gibberlline on experimented traits

Jole NEY) s sl o »
. - T N3Y) o U5 Cell S
o X Sy ST Jdob St el o lesening o
- & o & a s A Craed
Ascorbate x Gibberlline Ay sl dsb s gl PR s gﬁ (us/cm) T
Root lenzg?clm) ay) ol - &£, Leaf kg
lenght Root dry Shoot [T Leaf dry area RWC(%)
(cm) weight(g) dr Branch  weight(g) (em’)
ary number
weight(g)
GAomm+ASomv) 15.08° 8.98° 0.61° 1.09°¢ 3.08¢ 0.48° 11.27° 540.74° 63.08 °
GAomwy+ AS (10mm) 16.96° 13.75° 0.91° 1.24° 6,67° 1.91° 19.04° 319.20° 74.35°
GAomm* AS (0mm) 16.15* 19.07* 0.88" 1.47% 4.92% 0.82° 14.80° 30416 69.68
GAomwt AS (1omw) 17.78"° 22.67° 1.61° 1.93° 11.25° 1.07° 34.62° 272.57" 87.37°

AL p 1o p3 0 pelane 53 (KU1 0505T el s gre Ml 3 g5 pke KOs Dt g2 53wl 5 >

Similar letters in each column shows non-significant difference according to Duncans Multiple Range Test in 5% level of probability
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Table 6- Mean comparison of triple interaction effects drought stress, ascorbate and gibberlline on experimented

traits
E3
)3 o 3T e
s sl _ RSOt ans
sl Wiy dsb Bl J b o ol ) S Sﬁcl"" &, T
Rootlenght  Stem il sl - Leaf arca Cell s
(cm) lenght(cm) S i Branch B () leaching RWC(%)
Root dry Shoot number Leaf dry (ps/cm)
weight(g) dry weight(g)
weight(g)
Xy ST o
FC 15.75% 13.28%f 0.43% 118 5.50% 0.42¢ 18.73 441.33¢ 69.27"
FC1GA 22.00° 15957 0.94* 1.68 % 12.25° 0.86° 31.49° 274.15 % 7232¢
FCLAS 17.63* 22.60* 0.89% 1.60° 9.00° 0.74° 2338 232,547 71.08"
FC+GALAS 22.05° 25.65° 1.04° 1.96* 20.00° 1.07* 50.21° 202.85¢ 81.36°
2AFC 13.88° 9.10"® 0.27¢ 0.82¢ 2,50 0.40° 935" 492.97° 58.54¢
2AFCHGA 15.63* 14.78 % 0.42° 120 6.25¢ 0.78°¢ 14.92 " 319.58¢ 69.31%
2AFCHAS 14.63° 17.95%  0.46 119 4.75% 0.74° 12.55°% 325.89¢ 67.47"
ab ab ab c be ab be f b
2AFCHGALAS 16.83 22.16 0.98 1.34 10/0 0.98 28.00 275.26 75.68
LAFC 13.25° 4.58¢ 0.12° 0.64° 125" 0.24¢ 5.73¢ 787.34* 4329"
AFC+GA 14.00° 10.53°F 0.35¢ 114 150 0.48¢ 10.73 ® 408.90° 52.32°F
L3AFCHAS 13.40° 16.65% 0.32 1.09¢ 100" 0.44¢ 8.47% 412.31°¢ 56.82"
b be ab cd ef c bed d c
L AFC+GA+AS 14.88 20.23 0.88 1.16 375 0.79 25.65 336.91 64.16

..l.i\.gdn.\.,o);bChdj:ﬁl:a}nﬂwblj)bwd}til:f} r»ﬁgg};ﬂﬁ)wm_;,f

Similar letters in each column shows non-significant difference according to Duncans Multiple Range Test in 5% level of probability
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