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Environmental Stresses in Crop Sciences
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Table 1- Source of variation, degree of free and mean of squares height, number and length of branch per plant, leaf

area, dry leaf weight, dry root weight, membrane stability index, relative water content, spad, photosynthesis, stomata
conductivity, transpiration, pod per plant, seed per pod, 100-seed weight and seed weight per plant in mustard plant

effected salicylic acid and drought stress in green house condition in mashhad, 2012.

P as L olowy

4y elayl Jeb Thw S o3y SCS 09 Sus s g8
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Branches Branch Leaf Leaf Dry
S.0.v df Height  per plant Length area weight root Spad Photosynthesis
sAt 2 508" 803" 400" 7497 0017 2517 114" 098"

D 2 s11” 13" 3117 71417 026 281 145" 749"
noect 4 348”2037 4287 6027 0017 0267 172" 011"
Error) s 18 17.2 0.29 2.81 4.6 0.001 0.37 5.38 0.04
(CV) Ol 9 8.70 15.16 7.95 7.29 6.28 10.39 6.70 5.64

Table 1. Continued aldly Jous
Gl 4z G colan sl Olglgme B «ls 39 1o (339
ub.u.u ‘séb’i ‘5|4.i)’5) sl ‘5)|..\.g.l.1 e Aigy 5o e o &1 v digy 40
Membrane Relative Seed
Transpira- Stomatal Stability Water Pod per  Seed per 100-Seed weight per
S.0.vV df Tion conductivity Index Content plant pod weight plant
sAt 2 101 502 49.8 34.1 26.3 522 001™ 137
D 2 2747 10266 647 10081 277 226 001 026
o 4 009" se5 901" 4227 3117 3287 0000 0097
(Error) k> 18 0.02 7.0 1.42 2.15 0.44 2.70 0.001 0.01
(CV) Ol o b 5.87 4.08 6.67 8.05 10.71 7.54 5.44 12.56

ns

wE % NS
¢

o0 ) 50 Jlaiml e (o o sixe g o S e

, “and " are non- significant and significant at the 5 and 1% probability level respectively
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Table 2.Mean comparsion simple effects Salcykic Acid and Drought stress treatments on morphology (plabt height,
number and length branch per plant and root dry weight), physiology (Photosynthesis, Spad, MSI, RWC,

Transpiration, Stomata conductivity) and components yields (number pod per plant, seed number per pod, 100-
weight and seed weight per plant) traits in mustard plant in 2012.

el Wasliolaxy  asll Job S o b SUs 39 SS (439 Soe Fidawgid
Sl (e (slw) Ay (o la)  (pe o b)) (0, Sy (1,5 alay  yodede s e COZ Jses,Se)
(4l )0 &0
Branches per Branch Leaf area  Leaf weight Dry root Photosynthesis
Treatment  eight (cm)  plant Length (Cm) (cm?) (9) ()] Spad (umol COp. m?. 5™
SAL* 76.3°% 3.0° 15.0° 763° 0787 573°  385° 7.71°
SA2 64.2° 4.442 20.1° 941* 0743 650 338" 8.35°
SA3 78.0°% 267" 28,02 86.7" 0829° 589" 315 7.96°
D1** 80.8° 3.00° 2192 1102 0957 5472 38.2° 8.77°%
D2 72.0° 3.332 2092 91.9°  0791°  441° 363" 8.24°
D3 65.8° 3.78° 15.7° 551°  0611° 557 354" 7.00°
Table 2. Continued wolol .Y Jgus
. 3% Calun Gl el ol glgime M als 39 15 039
o $l439, (1)slink (L) (g gy OME o &1 s aigy 4o
Membrane Relative 100-Seed
Treatment Transpira- Stomatal Stability Water Pod per Seed per weight Seed weight
tion conductivity Index (%)  Content (%) plant pod (9) per plant (g9)
SAL* 70.8% 6.65% 74.0° 73.7° 578°  258°  0279°  0423°
SA2 67.5° 5.91° 70.9° 716°  811°  384%  0324° 1.04%
SA3 56.5° 6.21° 69.4° 69.8°  478° 248"  0270° 0307
D1** 99.2% 6.61° 73.0% 82.7% 6.78% 351%  0.326% 0.785%
D2 63.8° 5.31° 73.2°% 708" 543  287° 0283 0505
D3 31.7° 4.08° 68.4° 61.6° 4.80° 252°  0.264 0.476°

D555 0 b (gl sire M w0 iy el mhaws ;0 LSD (yge3] bl 3 S e By, (gl b (sloSiloe cygim 5o 50
Means in each column, that have same alphabet are not significantly different at «=0.05 by LSD test.
Y+ ppm :SA3 5V - - ppm SA2 (i :SAL) sl Sebewdlo jlos
*: Salicylic acid treatment: SA1 (zero), SA2 (100 ppm) and SA3 (200 ppm).
(/YOFC D3 4 /06+FC D2 . /Y0 FCD1) : Sis o5 Jlas ™
**_ Drought Stress: D1 :%75 FC, D2: %50 FC and D3: %25 FC
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Table 3. Mean comparsion of interaction Slicylic acid x drought stess treatments on morphology (plabt height,
number and length branch per plant, root dry weight), physiology (Photosynthesis, Spad, MSI, RWC, Transpiration,

Stomata conductivity) and components yields (number pod per plant, seed number per pod, 100-weight and seed
weight per plant) traits in mustard plant in 2012.

Shien gW)  wlishw  ligsh  Spphe SES ol Sisoj oas Sngid
bl Sl G L) Wy Gl el 6N Sy N aby  siedidesls 5 COp JesSn)
S s 53 (@e (el ey 5o
Interaction Branches Branch Leaf area Leaf weight Photosynthesis
between SAx D Height (Cm)  per plant Length (Cm) (Cm? (9) Dry root (g) Spad (umol CO,. m? s
salxD1* 853" 333  140°  100.6° 0.948°  7.50° 44.1° 8.66"
SA1xD2 740  333°  150% 843 0790 5576  326° 8.03
salxD3  69.7°%  233¢ 160" 4379  0622° 413® 388" 6.47°
SA2xD1 60.3% 367 230" 1230 0884° 830 354 9.13%
sa2xD2 653" 433 17.0°  977° 0802  6.07° 32.3° 8.47™
sa2xD3 6704 533  203° 616"  0669° 513"  338° 7.47°
SA3xD1 9.7 200 333  1066° 103 7777 349" 8.60"
SA3xD2 76.7° 2338 257°  o938? o0780" 478 258" 8.23"
SA3xD3 60.77 367 257" 507" o0sa1" 393 33.6° 7.07"
Table 3. Continued aolol ¥ Jgus
ALY YY &% Colus Solub sty O glgime e 039 @15 39
el Serbndd s PRI (yeliné (/) o ag y Gy s g 0
S Membrane Relative 100-Seed
Interaction  Transpira- Stomatal Stability Index Water Pod per Seed per weight  Seed weight
between SAx D tion conductivity (%) Content (%) plant pod (9) per plant (g)
SA1xD1*  89.9" 6.17" 72.9" 88.0° 600 313¢ 0317% 0505
SA1xD2  8L¢° 6.61™ 72.3° 703 500d° 240  0270° 0328°
SA1xD3 406 7.21% 70.9° 62.7° 6.33° 221 0.250°  0.347°
sa2xD1  92.7% 513" 74.9° 81.0° 9.00°  447%  0347%  143°
SA2xD2  47.9° 6.17% 74.2% 71.3° 767"  37.0°  0317°  0.901°
sa2xD3  28.8° 6.67™ 72.0° 57.0° 767°  337° 03027 0773
SA3xDL  95.1% 5.53° 66.6° 79.0° 367 203" 03037 0.325°
SA3xD2  61.6% 6.43% 65.9% 70.7° 433" 250° 02737 0.309°
SA3xD3  25.6° 6.81 65.5° 65.0° 627°  20.0° 0269% 0287°

55w b 68 e BT ao s iy Jleiol a3 LSD gl (bl 1 o5 jitie gy (sl a8 glo il
Means, that have same alphabet are not significantly different at a=0.05 by LSD test.
Y.. ppm SA3 )« ppm SA2 (,ao) SAL ol Kbl slo [los-
-Salicylic acid treatment: SA1 (zero), SA2 (100 ppm) and SA3 (200 ppm)
(/YOFC D3 4 /6+-FC:D2 . /¥ FC:D1) : Sis 255 Lo

- Drought Stress: D1: %75 FC, D2: %50 FC and D3: %25 FC.
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iy & (IYOFC) (Sis il mhw fped )0 ael
Lo plod ;o Wiz 2 09 ey Qo0 VY 5 DA S0
ol b edl als g o il 59 (Si 5 GBI L
eob ol 55 ] Sl V- - ppM Jleel >
@ Sl Ay ) &ls (335 SRl ke (S 25 Lo
als 03 GeyreS dg yeS O Yee PPM 5 jho gl 50
G5 led g Sl Sl Yoo pPM. Jlasl 5l a5 5o
colpo s (F Jgaz) el caws 4 UYOFC  Sis
e § Cude (Ko (i a5 o plad (S

als Voo 59 Loy (r=+/A¥™) Bg 0 D olaws
59 O i Saielen s Slas e casls (=< JAFTY)

)‘“)‘5;"“ 5 o M )““‘“’9"9 9 dg O als
(F Jguz) o onlice =+ 101"

5

9 WS (o0 et Gramsl AT A sl 0 olS gl
o5 obml o el 25 By o ol 385 18
)9).4 w9 AW d...u) JL> )O cL; )O 9&1@\ 4.:9.1[4
ol blie ,o (Munns et al., 2002) s5i co &)l
[vew) ..\M‘ ML» ‘DJ'UL{ sOL:f 3o L_fi“? u,u.u ).m
Gopal and ) cesl sals oLS Llsa plasl 036 55 Sgute
Lls jo ol olad Giabeyl cpl mbs (Iwama, 2007
g yd s (39 wiile (o) 890 Dlao I (65l Sonte
28 s me opl @ Ll ol Ll ad piags
als S o Olas glp vgue Sl (Sis s bl S

FiSen g (S S el Shwncdle 1@y
28 sk a4 sl ials 5, jlake apnl Sl bl
9 o e 4 Connd dnl SShwcdle Yoo pPM LS
Kgy (S G Gl b §ym (V Jeoz) <l ials
olid bjles (iiSen ol (¥ Jgaz) ol olid aals
Voo PPM s 5l 68 ke it o5 ol
Cawd 4 IYOFC  Sis 25 Jles 5o el Sl
Sl Ve PPM 5 jho s maw 9o 4 Cad 45 Sl
do Vg b sgus iy 4 (S i mhe s
ol Lol Sl Jlosl o ;0 30 09 iy
50 alS cpl g ols plas pals 5,0 jlade (Sas s
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mmol. ) YO/% 5 YAIA Jlade & <o & LYOFC  Sas
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55l as ol plas il g 4 s b ro yShos (6152
@ () Jguz) i (P<0.01) o sme B [0 ails olass
Sy wlo g we o M Slass p xin 4 (g5,5b
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4 VOFC Sis i b a4 Cad B o ab
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S ey e 4y 398 Slao 35 LYO FC & Sz i
g g 0 B olawi oy ey (Y Jgaz) ol jlid jtals
Slew g dul Sl LY - - ppme Jlee!l 51 e o ails
i lad 8l Cod wls s 39 (V) Jgo) Lol
9 Sl Selewdls 136 cov Ll (P<0.01)us o oo
GO B S i gt Sl iiSen
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S g ad Jols 65+ /YYE Jlade L /VOFC  Sis
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Voo e /0 4 (Tari et al., 2002) 3 axss
s (Senaratna et al., 2000) Ly ,o (V-mg.I™)

355 (558 GRS pae DI ST e

IYO 500 a4 (Sits (i mhae il aallae ol 4o
ao, Y8 5V F vg0> w55 4 RWC alS e FC
Jsl 5 a2 IYOFC (Sis (p Lulpd b alie 5o
oS )L°-'-’ o Voo
&b Jsbw RWC e 850 o 7O-FC S
Oliee il b (S i 4 &ul 0 RWC 158l
Levent) oo 5 Uy igh Lawgs 5d ol Sl
Olsen 5 Jlsl ST 5 )3 s (tuna et al., 2007

[¢]¢19 IS SO VR VOV R WY DOWN | o

Szl oo 5,135 pasS o (Agrawal et al., 2005)
bS50 i 5 0l dee 5o el Seledle 500
H0; 31 als sk 5l slad )lnly g plonasl 4 S8
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) S sl s seilannST 25 i el s a5 (2005
Jlos! Jols asdllan o ol oad slaé s sapnSly,
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Frgd ol slid glml APl See e (S
BRSSO W RN U JPC RN I VA RSV
R UL R U R A e
.(NatrandLawor,2005)
5 g e il Skl jlade ol L
Oler g o ollas Loas sl il
(Khanetal.,2003)
A 4 o)l cddlge sasS s (SinghandUsha, 2003)

abgl 9 S 9 Lgw o
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w3l Sl il cdld Gl ol b ) 8t
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O 50 1y (ABA) sl G ] 31 ol Sl
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as wo,S w55 (Sakhabutdinova et al., 2003)
ol Siledle Voo e o/00 cdile Jlesl
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GRIRN olS w45 0ad puiS azalS oLl pias o
Lylos o ady Sguge 5o duwl Sl dls (56 .l ools
Gk (2S4S aule lelge 4 anuyly Sis s
Pal et al., 2006; ) ol sonsl Selieddlis lale g 3 e
Seidlos ¢ ummgaal, T o (Horvath et al., 2007
5l gles slml syl el 2B g s ol
Sl 63972 ok ST, Cundy 65K 5 SlonnsS]
&l ol Sl ol plo (Sharma et al., 1996)
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S esl, wile (5eST JWb slaaisS g2y 5l (AU
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x5 pgo (RA0 and Davis, 1999) el s ,5,5 (102)
S8l S o pae SO 28 o Sl Sl 0L
ke gz & Joho Sl 35k nl 5l 5 ous | Jobe
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.(Davis, 1999
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5 Sr 9 Sl vy cage ] Silacdle
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Sibewdls Koo G )b 51 (Gaspar and Penel, 1991)
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1. Programmed Cell Death Pathway
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Table 6.Corrolation between morphology (plant height, number and length branch per plant, dry root weight ),
physiology (Photosynthesis, Spad, MSI, RWC, Transpiration, Stomata conductivity) and components yields (number
pod per plant, seed number per pod, 100-weight and seed weight per plant) traits in mustard pant was affected by
different levels Salcilic acid and drought stress condition.

1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1t 1
2 |-051" 1
3 0.06™ -0.29™ 1
4 0.27™ -0.12™ 0.17™ 1
5 | 067" -043" 010™ 0.83" 1
6 034" -06™ -0.11™ 083" 078" 1
7 025™ -0.39° -0.34™ 046" 050" 043 1
8 0.46~ -0.32™ -0.08™ 0.82™ 0907 079 0577 1
9 029™ 0.02™ 0.10™ 096~ 0.78" 080" 041 076" 1
10 [-0.23™ 0.10™ -0.20™ -0.90" -0.74" -0.86" -0.31™ -0.70" -0.86" 1
11 |0.22™ -0.03™ -061" -0.10™ 0.21™ 0.33™ 0.24™ 0.37™ -0.10"™ -0.02" 1
12 | 065" -045 001™ 073" 0917 080" 060" 082" 0747 -0737 020™ 1
13 |-0.68™ 0.63" -0.30™ 0.03™ -0.32™ 0.10™ -0.10™ -0.12™ 0.04™ -0.13™ 0.22™ -0.33™ 1
14 |-0.20® 040" -0.11™ 070" 0.31™ 0717 0.24™ 041™ 0717 -0.72” 0.10™ 0.32™ 0.62™ 1
15 |0.03™ 0.30™ -0.17™ 081" 0517 083" 031™ 0617 075™ -081" 031™ 0517 050" 094~ 1
16 |-0.44" 050" -0.20™ 051 0.11™ 0537 0.20™ 0.30™ 0517 -061" 0.14™ 0.12"™ 084" 093" 084" 1
. .. sx xS
o0 50 Jlsl o jo o e g o g e S g4 g
" "and * are non- significant and significant at the 5 and 1% probability level respectively

(A o o Slgizme (A cline (gl (asla (Vo) S 59 (F oS p 059 (O oS p ghaw (F casla Job (F g jo a5l (¥ glas () T
gy 0 Al 58 (VP s Voo 55 (VO e jo ailo (VF cig ,0 BMe (VY (sl g, Colan (VY e Judg IS sae (VY (w5 (Vo iiwgid
t: 1) Height, 2) Branch per plant, 3) Length of branch, 4) Leaf area, 5) Leaf weight, 6) Dry root weight, 7) Membrane

stability index, 8) Relative water content, 9) Photosynthesis, 10) Transpiration, 11) Spad, 12) Stomata conductivity, 13) Pod
per plant, 14) Seed per pod, 15) 100 seed weight, 16) Seed weight per plant.
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