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Table 1- Nitrogen treatments in the field experiment and nitrogen rates at each applied time
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0 0 0 0

55.2 120 36.8 18.4

1104 240 73.6 36.8

165.6 360 1104 55.2




AR Ll oF o ko oF lo> (559l owbs pgs 4 piis  YPA

2 aS olool il g cowl Me )3 ail Lgllae 3,Slae 4 oliwd
shol s 6 gt 4 (39558 <55 Wl o il 81 oS5
Loy olS (glp (B ojlul 4 paie pl eald LIU @)l jels
Banziger et al., 1994; ) 545 o & s (55 4lg> o pun g
355 a0 4 Sl 4y asg Ly .(Emam & Nicknejad, 1995
039> Jb l38l ringd ¢ plondgn OVl g Jub 0 05y
L jasie opl caslio ablyd a8 sy oo jla5 & 1V el 550 4l
= sl olS o) 2 S sed W Caa culie Ll sl
et .Pilbeam et al., 1997) s_il 50 b g; les Sluogas
JUisl jlacie Yiass! o559y sLasss (Lioyd al., 1997;
ceelgooly Liulidl 1y ash an Ligy la Cuomd 5950
Kim & ) 354 o ool (5200 5 Wlsn slopasls L gyel o
=) Al Claogas ialsh Jlusl cle aiJl . (Paulsen, 1986
Cao oy Ay Olo WL |y (19,8 B gaw o 5YL
I3 s bl yd cnl )3 595

Ay g o el s padld g Sujgdam 355 Elgil U

PS5 aals

35S L odds gudli jody &8 0b i b :SSke dunlie zols
(55 Sl Gy (S5 Al o) Ll (s Seiglen
Jbos oy b dunlile )3 gy do Ay 2 5 () Slg> a3l
Sl 395 (¥ Jgio) 2392 355 udli pas g jhudon 395 L o
(e ST L sl (i) 355 s (g slod & Sl yandgns
Ol 4§ Wl ALl 5 (55 ailer dopd Claw Ll I ks
392 Sy Shd dod VY lie o do ady) Jobo g 2o VY
8 55 i 355 L pS gl il oyl {F Jgi)
9 S o) ohag (55 Slox sl (adls Gl (w2
S ol il 398 il (g losd 4 Cud Siailer paSLE
SV ga e > aalS joabs caopw a5 cul o 51 (Sl b)l8
b domigy g i Log) €0 U5 uan (58 4265 dlox I (2,5
Bl Giali8l eligegdgw aile 43y S e sla (58 3 )8
(Kloepper et al., 1991)

1- Hydro-priming

a5 Sl plej (8o 5 a3l s drulre Cux
Salehzade et ) 45,8 oslawl ¥ 5 ¥ ) o5l &Yoleo jl s
(al., 2009

noSi
RS =) D (V) aoleo

2y 635 adles (gla i slaas =Si ¢ 5 wlgy e pw =RS
(o lod ladd=n oI N 5 )les LS 59, slaas =Di 5 ke
Al

soul03; asles slayiny sluw) = 55wl (asls (V) dolee
(Uoles 31 59035 ailge (olnyd slaws) +. o H( 5l ol

MGT =>"Dn/>'n (¥)alslss

D joy 3 45 o9k ol =N (G5 &l ploj (ke =MGT
Bl (35 Slox £9p8 5l oy Slajgy ol =D g 4l 03) il

auslio 5 SAS 58l o5 5l oolil L laosls Ll 5 43550
Sygo 2oyd B Jlois! gdaws (5 Sl 9050 5 ookl b b p ko

RTINS

35S glasloolw cly sl as oy lis Luilslg do jo0 gulis

Olaogad (olod p (Suid (35 golaw o3l Il j5 9 Soiglen
Ao dn adyy Jsb s (55 Al Gloj (ke 2 o5 Wl
35 I (sine ey Bl 4y Ay SIS (g Cad 5 4 4Bl
Slivo b (5 398 Cilisie golaw Sl 4S5 (P<0.05)
M (ne (T Sl padld g (S5 Al Cop o) Al Aoy
B e (55 lgr Sluogad (S algd SISLY Jgia) o5
S golaw 9 Sujolon 395 (ks 395 A aw Sl g g

(Y Joi) 290yl bzme 08 (655 ojll wlas

SLa At L 2 d 50 50 (B pae (9% 395 Tolmw il
PSS axalS w9 (I il
595 Caliseo polie b aS™ olaydy gl a8 ol olis iolejl s
) Slg Gy o 3 Al dopd g S Ndg 0ad Jle ()59
5 s IS Sl sl 33 5 e 53 el Sl 5
L slesd Codjady plo 4 G JlSa ) 0)5] 355 56l VY
Srgb A 9 J0)05 0 Sk () Wl Cluogad Iyl 258
YV Olize am 09l 55571 Jlasd pas ol b duslie )3 la)dy (pl &5
Coyw dod V8 g 55 aley (adls o 5 dles doys 51 ds)d
Y5 bslas codygd (17 Joaa) 392 5195 0 syt () Wl
9 Co e ooy (i (pyieS gy 995 S 3 oS elS
2 Ml Jole 6 jgps (1 o) iy 55wl padls



Tobw 1C (S59lgm (sL3gS £l B (39 i i Zobauw 1A) oS Q2alS ol g () dlgx (S (AL (il yly 4 3aS U - Jgse

Table 2- Analysis of variance of germination indices and seedling growth of wheat (A: different levels of N, B:
different types of biological fertilizers, C: different levels of drought stress)
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germination time Germination index Germination rate Germination (%) S.0vV
(Seeds/ 12 hours)
0.08™ 5.86" 0.40* 8.96" (c395) A
0.35" 13.00** 0.57* 20.18"™ (Sa550sm 555) B
6.93* 155.73* 6.23* 244 97% (Suis i) C
0.32™ 097" 0.09* 1.46"™ AxB
0.12" 2.00" 0.18* 3.09" AxC
0.60* 3.32% 0.14* 5.22% BxC
0.21" 1.22™ 0.05" 1.91™ AxBxC
0.25 0.90 0.03 1.42 (W) Error
32.37 32.61 14.71 34.98 s
cv
A dBlw d da duioy Job Comd i b Jgb
) > 3} nd e - s - . . s .
Radicle to plumule length (5 L) (% ‘{Ju) i) Jgb dé iy 31 o gle
ratio Plumule length Radicle length (cm) Radicle number S.0.V
(cm)
0.13™ 0.19™ 0.40™ 0.08™ A
0.30™ 0.74** 1.88* 0.33* B
4.37% 36.50* 65.66™ 8.51% C
0.08™ 0.22™ 0.51* 0.10* AxB
0.12" 0.07" 0.13" 0.04" AxC
0.14™ 0.32 0.99* 0.22% BxC
0.14" 0.10" 0.29" 0.05" AxBxC
2.07 0.14 0.22 0.04 (3) Error
ki oy
23.99 22.52 23.66 15.25 ’“‘: e
V
SWid ()59 Comd _ . 3 . .. dy duly ) SWiS (439
BT T Total dry weight Plumule dry weight X . e
Dry weight ratio of @ @ Radicle dry weight SHOAY
radicle to plumule (9)
0.37™ 0.0000027™ 0.0000005™ 0.0000009™ A
0.86" 0.0000088" 0.0000016™ 0.0000030™" B
2.07* 0.0003173™ 0.0001211" 0.0000491™ C
0.53" 0.0000036" 0.0000011™ 0.0000008™ AxB
0.45" 0.0000013" 0.0000003™ 0.0000005™ AxC
0.83™ 0.0000058" 0.0000010™ 0.0000026™ BxC
0.53" 0.0000023" 0.0000008™ 0.0000005™ AxBxC
5.05 0.0000027 0.0000009 0.0000006 (W) Error
XU
57.54 0.16 0.09 0.07 e
Ccv

**: P<0.01, *: P<0.05, ns: non-significant.
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Table 3- Mean comparison of the seeds that treated with different levels of nitrogen on germination indices and seedling
growth of wheat (Sayonz cultivar)
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e (Celw VY 5 ,4) (%) &5 4ty 2oy . )
The mean of Germination L ’ Germination (%) different levels of nitrogen
germination time index Germination rate (Kg.ha'®)
(Seeds/ 12 hours)
2.07a* 11.08bc 0.79b 16.38bc 0
1.81a 12.77ab 1.17a 18.88ab 120
1.83a 16.71a 1.24a 24.72a 240
1.70a 7.88¢c 0.43c 11.66¢ 360
WBlw ag dr adyy Job Cond (Sl) dr Al Job ) 4y ady, Job i -
) . o) s (Kg-ha™) 5 hlio g ghans
. (% (e g dudy Sl - -
. . . different levels of nitrogen
Radicle to plumule Plumule length Radicle length Radicle number (Kg.ha')
length ratio (cm) (cm)
1.56a 2.46a 4.42a 1.42a 0
1.03a 3.23a 5.3% 1.45a 120
1.02a 2.90a 4.97a 1.40a 240
0.81a 2.58a 4.00a 1.10a 360
s (59 S . s a Ml Stk gz T IS0 1 N
. (05) J5 Suis (439 3 (#,5) (Kg.ha™) o395 ciliseo g ghaws
d dilw @ 4> ady - (=) f : -
: . v Total dry weight Radicle dry different levels of nitrogen
Dry weight ratio of ) Plumule dry weidht (Kg.ha))
radicle to plumule weight (g) (g)
0.27a 0.0045a 0.0026a 0.0018a 0
0.35a 0.0048a 0.0026a 0.0021a 120
0.51a 0.0046a 0.0025a 0.0021a 240
2.76a 0.0035a 0.0021a 0.0014a 360
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* In each column means followed by similar letters are not significantly different at 5% probability level.
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Table 4- Comparison of mean effects of different biological fertilizer on germination indexes and seedling growth of

wheat (Sayonz cultivar)

5 il olo; cpsile 5 diles sl o Wl G oo Seslon 355 £lgl
) 9 0%) O S ) T o (Cslo VY 3 i) () &5 &lon 20y 29 2 £
The mean of Germination . : Germination (%) Types of biological
germination time index Germination rate fertilizer
(Seeds/ 12 hours)
1.85a* 16.76a 1.30a 24.79 ol
Nitragin
2.15a 10.98b 0.79b 16.25b | st
Biophosphorus
155 8.50c 0.64b 12.70¢ (42L3) il pa
Control
a8l A d> Ay i S5lw) da adlw Slw) 4 dudy
3o dudyy Job Cumd (Slw) 4 Job () 4 adiy, Job ) Saiolon 355 £l
a (% (% e il ol Types of biological
) . . es of biologica
Radicle to plumule Plumule length Radicle length Radicle number yp fertilizer g
length ratio (cm) (cm)
1.34a 3.14a 5.26a 1.61a ol
Nitragin
1.08ab 2.92ab 5.06a 1.32b e
Biophosphorus
0.88b 231b 3.73b 1.10b (10L3) gl pae
Control
S ()59 Cod _ .. 4 ablw SWis (39 %M’%"’” . .
a8l 4 d> Al (05)J5 Suis o3 (05 (25 S25lam 295 gl
; dy dln ) : ©55) . i
) . Total dry weight Radicle dry Types of biological
Dry weight ratio of Plumule dry : fertili
: (9) : weight ertilizer
radicle to plumule weight (g) @
0.43a 0.0050a 0.0028a 0.0022a ‘”"w
Nitragin
2.30a 0.0045ab 0.0024a 0.0020a R
Biophosphorus
0.18a 0.0035b 0.0021a 0.0013b (2l) el pac
Control
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* In each column means followed by similar letters are not significantly different at 5% probability level.
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Table 5- Comparison of the mean effects of different levels of drought on germination indices and seedling growth of wheat

o Wl S g

o Sy olej oles ) g2 padLs (Celu VY 3 i) (1) 555 algp oy 505 ST
The mean of Germination L ’ Germination (%) Different levels of
germination time index Germination rate 0 drought
(Seeds 12 hours)
2.74a* 32.30a 2.81a 47.77a 0 bar
3.04a 12.95b 0.73b 19.16b -4 bar
1.63b 3.19¢c 0.10c 4.72c -8 bar
Oc 0d Oc 0d -12 bar
Blu 4y d> sy Job Conns ” « s . fr e
lw) 4> ddlw Job Hlw) a> ady ) Job o s - Sl Seis dliseo el
) “ (%0 (%0 Raaicle“r)lumber Different levels of
Radicle to f;ltjigwle length  p1umule length (cm)  Radicle length (cm) drought
1.61a 9.09a 14.37a 3.23a 0 bar
2.3% 1.95b 4.21b 1.84b -4 bar
0.44b 0.05¢ 0.07c 0.31c -8 bar
Oc Oc Oc 0d -12 bar
Lo e I A e
i ] g “_”*3’ Total dry weight e . . d . Different levels of
Dry weight ratio of (@) Plumule dry weight  Radicle dry weight drought
radicle to plumule (9) (9)
0.63ab 0.0126a 0.0077a 0.0048a 0 bar
3.31a 0.0047b 0.0020b 0.0026b -4 bar
0.02b Oc Oc Oc -8 bar
0b Oc Oc Oc -12 bar

W5 e glds o3 B Jlein | e )3 oS ytie B G JBlis g sla 1 SKke gt o 3
* In each column means followed by similar letters are not significantly different at 5% probability level.

—~ _

33 40 a

E/BS .

-E 30 1 ap ab ab

= 25

£ 20 | ab ab qab

= ab N ab ab

220 1IN TN \

=i N\ N\ N D
0 120 240 360

levels of N (Kg/ha)

MNitragin

B Biophosphouros

OHydropriming

(Fgrlw o) PS5 (535 Al w0 ) 2 S5900m 355 £l 9 (3595 Bliteo b il 31— JSUo
Fig. 1- The interaction of different N levels and types of biological fertilizer on the germination percentage of

wheat (Sayonz cultivar)
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