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Table 1. Analysis of variance of morphology and yield traits of two sesame genotypes affected by limited water stress

and foliar application of Mg-nano and chitosan fertilizers

ax® aigr glisyl chw a3l
] Plant ] Sl plal i (59 Sy
S.0.V e @be gf height Stem diameter  Shoot dry weight LAI
Block (B) Sab 2 1.81m 2.11m 1.63™ 0.02"s
Limited water stress (LWS) SeS Gis 2 7507.56™ 123.03™ 2416.51" 41.35™
Error 1 Vel 4 83.22 0.97 533 0.033
Mg-Nano (Mg) pio gl 1 720.75™ 29.04™ 311.27" 0.205™
Chitosan (C) aligs 2 2312.4™ 92.03" 134.75™ 0.293"
Variety (V) o 1 173.79" 17.93" 26.63" 0.599"
LWR x Mg e U X TS i 2 38.53m 3.34° 40.82" 0.005™
LWR x C olighas X oS G5 4 158.720 0.18™ 0.22m 0.001"
LWR xV ey XS i 2 21.12™ 2.01™ 427" 0.032m
Mg x C oS X o gl 2 1.58m 0.18™ 0.92" 0.007"
Mg x V X o g1 10.08™ 6.26" 10.34™ 0.001™
VxC oligeS X o8, 2 22.01™ 0.18™ 0.03" 0.006™
e kst s e g 4 999 0.19™ 1.53m 0.006™
LWRxMgxV 5y X g%l s 2 17.86™ 4.84° 3.24m 0.005™
LWR xV xC Oligis XeB X e d 4 16.88" 0.13" 0.71m 0.002m
Mg x V x C OligiaS XedyX w9l 2 11.19 0.730 1.65m 0.019"
LWR > Mg x V;“f;s e g% s g A 35.6m 0.270 1.72m 0.004™
Error iboil slbs 66 88.83 1.04 1.42 0.02
(A% () Sl cayo - 7.53 6.26 5.75 5.8
Table 1. Continued alol .y Jous
a0 . . i iy et
S Job S 5 s olass a5 )13 059
Ll Capsule No. grain per JgeS Slaas 1000- grain
S.0.V b gf length capsule No. capsule weight
Block (B) Sal 2 0.24° 398.73 158.08™ 0.23"
Limited water stress (LWS) o5 Giid 2 0.79™ 1814.62™ 7856.3"" 4.06"
Error 1 Vol 4 0.06" 70.86™ 23.67 0.13
Mg-Nano (Mg) o 61 0.15™ 374.08" 273.93" 2.02™
Chitosan (C) oliss 2 0.19° 491.29" 1739.1** 175"
Variety (V) o 1 0.01" 12.68™ 524.48" 0.53"
LWR x Mg e U X TS i 2 0.03m 290.86" 70.26" 0.02"s
LWR x C oligs X oS i 4 0.01m™ 39.95m 15.11™ 0.03™
LWR x V oy X oS 5 2 0.01m 12.06™ 101.15* 0.02m
Mg x C oS X ko gl 2 0.01m 32,191 20,7 0.03"s
Mg x V P e gl ] 0.003" 0.23™ 9.48ms 0.04m
VxC oligas X o3, 2 0.001m 8.12m 5.48m 0.01m
e s X stix s s 4 0017 16.22% 14.45m 0.03
PRI e gtixias g 2 0067 24.56" 38.04 0.01%
LWRXVxC  oligas XpdX oS i 4 0.017 13.59m 18.15m 0.01
Mg x V x C RUTCICE P N RPN ) 0.01m 2.4m 10.04ns 0.01m
R Sk skl g 4 001 48.06™ 33.84m 0.01
Error bl sl 66 0.052 43.11 26.52 0.03
cv (1) &y o - 8.16 9.34 5.96 6.63
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Table 1. Continued

alol ) Jous

R R ™) KW
S.0.V ‘s;‘)ﬂ 1o 95 dos &f:; Cbley by, OF9)SNles
o df Grain yield Biolo .‘ical mield Harvest 0il Oil yield
i il g y index percent
Block (B) Sl 2 1290943 65334.4" 65.73" 2735  33091.36™
(LL““,“};‘;" water stress SIS G 2 28756842 96660218.5  26.77"  1121.48™ 990919.42*
Error 1 Yolbs 4 14681.3 213098.5 2.54 13.37 2891.8
Mg-Nano (Mg) megl 1 48280147 12450823.1 8.97 23.71*  119741.09™
Chitosan (C) olisS 2 77652127 5389815.1°  123.417  316.93" 270560.77"
Variety (V) o5 1 1236703 1065250.7°  11.86° 5837 54107.75"
LWR x Mg o gl X TS i 2 50695.7° 1632897.8™  1.88™  32.74™  17949.7"
LWR x C OligS X TeS G5 4 26368.64  8695.4m 1.69" 10.82°  21595.04™
LWR x V WX leS G5 2 27722.02%  170675.8™ 341 59.05™  16736.54"
Mg x C Ol X mimo gl 2 6682.8"™ 36951.1 0.74™  10.67™  2776.38™
Mg x V WX e gl ] 870.63™  413417.8™ 0.4 21.33°  1547.33™
VxC RUTCICE N JR) 359,530 1178.9" 0.04"s 157 505.487
LWR x Mg x C
g Xmepee g s s 4 2447.98" 61279 1.31m 407" 495 56m
LWR x Mg x V . . .
5y Xpe g S g3 2 13051.34° 129705.8" 7.87 2.36 4860.91"
LWRXVxC  oligS XX oS 85 4 4060.69™  28278.5™ 1.74ns 7470 913.67™
Mg x V x C OligaS XedyX w9l 2 272.75™ 66198 1.44 1L.1%  557.46™
LWR xMg xV xC
g X gl X s s 4 542707 68870.5™ 1.03 432" seq gams
Error ilesl sbs 66 4763.31 56946 2.01 4.72 1337.5
cv e “(’: - 9.64 5.75 8.26 5.07 11.41

# ns

oy S g g Jloil zaka 10 s gixe gl e i Mg T

" *and **: No significant and significant at 5 and 1% levels ofprobability, respectively. LWS: Limited water stress
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Fig. 1. Comparison mean interaction of limited water stress x Mg-nano fertilizer x variety on stem diameter (A), limited
water stress x Mg-nano fertilizer on number of grain per capsule and number of capsule per plant (B and C), and
limited water stress X variety on number of capsule per plant (D); (I1- normal irrigation, I12- irrigation up to 7S BBCH,

13- irrigation up to 85 BBCH)
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Table 2. Mean comparison of the effect of limited water stress and foliar application of Mg-nano and chitosan fertilizers

on 1000-grain weight and LAI of two sesame varieties

als 515 059 S p g L0

Treatment Slesd 1000-grain weight (g) LAI
Water stress levels & oS Tk

Normal irrigation Joy kel 3.17* 3.96%

Irrigation up to 65 BBCH S0 BBCH G 5,Lo1 2.51° 1.82¢

Irrigation up to 75 BBCH Y& BBCH G (5,Lsf 2.75P 3.01°
Mg-nano fertilizer o o 395 50

Non-application 33155 pus 2.67° 2.88b

Application S8 2.952 2.97*
Chitosan Oligsas

Non-application 3,8 pas 2.57° 2.83b

4.8 g/LL JUABXIY IV 2.850 3.00°

6.4 g/L ol 30 0,581 3.012 2.96*
Variety )

Oltan ol 2.74% 2.85%

Dashtestan 2 Y ol 2.882 3.00°

At 30,0 O Jlotil hans 50 (58510 yg03] Golol s ()10 sime BB (ghls 03 ,ls S ie Bgym (gt 1o 40 aS sla il
Means in each column, having similar letter(s) are not significantly different at 5% probability level based on Duncan test
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Al Sle amlia jo (A3 SE) sel Caws 4 s055

ol Jalxo 6l ylowi 5 (08 Liod Coxd amiS aild pfg) ol e 9 0 5Sles 152l g 8 ySdos Slio oy ool (Koumon ¥ Jguz
Table 3. The simple correlation between yield and yield components and oil content of sesame under limited water stress

and foliar application treatments

1 2 3 4 5 6 7 8 9 10 11 12 13
1 1
2 073" 1
3 078" 0.78" 1
4 077" 0677 0917 1
5 053" 044" 055" 053" 1
6 056" 056" 073" 058" 056" 1
7 075" 079" 0917 0.82" 050" 0.65" 1
8§ 073" 0.79™ 083" 0.68"  0.38 0.58™  0.81™ 1
9 079" 0.80™ 093" 0.79" 0557 0.83" 092" 086" 1
10 078" 0.78" 099" 091" 055" 073" 091 083" 0.93" 1
11 023 0.30 0.13 -0.06 0.13 0.47" 0.34 042" 046™  0.13 1
12 078 0.78 0.83" 0.80"" 049" 0.65" 081 074" 0.84™ 083" 023 1
13 080" 0.80™ 092" 0.80" 0.3 0.81" 091" 084" 099" 092" 043" 089" 1

Sl3ge pé e g 5 2oy o g Jletl sk 53 3 g g 3 e 1eE oS 4

339 A g St 2V S 55 &5 3l =8 ¢ JmnsS b -0 o5 1 haos aLs —F o lsp plail (i 59 Y il L8 Y iy glis |-

09y 9,8 ee VY (€9, doy0 VY il e ls -V ) (So5glgm o, Sles -V - cls o Slae -1 ls i
*and **: no significant and significant at 5 and 1% levels of probability, respectively and no sign was non
1- plant height, 2- stem diameter, 3- shoot dry weight, 4- LAI, 5- capsule length, 6- number of grain per capsule, 7- number of
capsule, 8- 1000-grain weight, 9- grain yield, 10- biological yield, 11- harvest index, 12- oil percentage, 13- oil yield
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Fig. 2. Comparison mean interaction of limited water stress x Mg-nano fertilizer x variety on grain yield and harvest
index (A and C), Mg-nano fertilizer x variety on biological yield (B), and limited water stress x Mg-nano fertilizer on
biological yield (D); (Ii- normal irrigation, I>- irrigation up to 75 BBCH, Is- irrigation up to 85 BBCH)

geiie Gloicds g, 0 Slac g Aoy g Clloy sl
P ARl g ) 4525 @l wd 43Sl o Jitew
Cao gz bl ol bl g cel ool &IIE Jgax o
9 JgasS sk S p gl (2Pl (lse pludl Sas (5
o0 VAN g0t )0 a5 Wl Jaw o)l cuble el

Widges duzgs |y ailo o Sloe &l i

szl s Siglsdrse Slio Coeal (pesd jslaiea

WS wly o Slae 4 bae Sloss e 0 0 Slee
Olgieay wls o Shae o] ;0 a5 pEaplS (3T, 41525
plal Koz 59 Bl Jad gy elay )| Dlao g asly Ciao
2 s sl S s oSy e a3ls (s
«Selgm o See il jla (55 (JoeS Slasi (JouS

Jo piilo plgie 4 Glio 1w g altunly pitio (lgieas 4ils 0 o gl p B AL gamw 55 F Jgur
Table 4. Stepwise regression for grain yield as dependent variables and other traits as independent variables

Jow & oulislg wlaw

Coefficients SE Coef T-Value P-Value
Attributes entered into the model
Constant ol sue -47.5 34.1 -1.40 0.66
Shoot dry weight (X1) (X1) s plail Sis (439 15.479 0.782 19.79 0.000
LAI (X2) (X2) Sy o (2L 7.58 3.84 1.97 0.051
Capsule length (X3) (X3) Jguss Jsb 13.49 5.97 2.26 0.026
Harvest index (X4) (X4) ciols ol 18.600 0.993 18.73 0.000

R-Sq(adj)= 99.81%

Y=-47.5 +15.479 X1 + 7.58 X2 +13.49 X3 +18.60 X4
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Fig. 3. Comparison mean interaction of limited water stress x Mg-nano fertilizer and limited water stress x variety on
grain oil percentage (A and B), and limited water stress x Mg-nano fertilizer x variety on oil yield of sesame (C); (I1-
normal irrigation, 12- irrigation up to 75 BBCH, I3- irrigation up to 85 BBCH)
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