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Effect of Azotobacter, Mycorrhiza and different nitrogen levels on yield and

yield components of forage maize (KSC 704)
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Table-1Physical and chemical characteristics of soil

R <Y o 0.C TN N K, Pava Mn Cu Zn Fe pH EC ot
Sand _ Silt  Clay v
S il KW S oSl 5 p)F e dS.m’  Depth
1
Soil texture Percent mg/kg Soil (cm)
o 50 20 30 0.35 16 003 245 88 161 158 072 548 82 0.9 30
Sand silt clay
Lol LSJS o3l Slaw U.MJ'L_{JU 4 =Y J}J\>
Table-2Analysis of variance of measured characters
(Mean square)  olaye Sibe
ar®
; < S.0.V
”’: °h Dl ks D o3 o e als o cius s s @t s e
(kg/ a.) Ear diameter Seed/ ear Seed / ear seed / row df
Forage yield
9.66 0.15 101.21 12196.87 42.684 (R),1,5
" " " . " S
529.47 1.00 12256.85 62358.57 245.70 1
Azotobacter
N
7.82 0.16 64.44 446.82 3.74 1 "”X“’
Mycorrihiza
0395
106.84™ 0.50™ 1519.54™ 43572.09" 149.07™ 3 Nitrogen
- - - - 152,555 25 bgi 3|
3139 0.31 4531.35 17634.18 13.86 1 s LS
(AxM)
14.65" 0.005 58.61 6069.06 17.96” 3 AN (35,05 x5Sl |
0.22 0.02 277.67" 1132.39 1.62" 3 MxN) (557515550
05975525500 2 g 5|
2.43 0.02 51.12 252.32 131 3 AMxN
3.33
0.03 0.04 56.16 1394.52 30 Error
5.41
4.26 5.41 4.55 8.30 - 1 C V. Sl oo

1N 10 o 0 s pme iy 4 KK G K

*** Significant at 5% and 1% levels of probability respectively
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Fig.1. Means comparison of the azotobacter main effect on forage fresh weight



FIFAP sl Foslad o)+ e (DL 2ol g sl Ao’

48
45
42
39
36
33

)

NO

N1

N2

N3

‘Means

3756 | 39.38 @ 4195 | 4439 |

“ﬁﬁl"f&)iﬁbbf&dﬁ»(jﬂw Aol Sl Sls alis - jte

Fig.1. Means comparison of the different levels of nitrogen main effect on fresh forage weight

o | ——an
—-—ai
EL
10
o
"o ni na n3
S AaoMo AoMl ApM2 AnM3 AlMo AN AIN2 AN
FLE T YATE THAT TAT TAWY TAFY vy TalFY T

Wile 5055 p O5s e b pas il o sl 5 S flie S S0k alas T IS
Fig.3. Mean comparison of the azetobacter and nitrogen levels interactions effect on fresh forage weight

38

34
32
30
28

Ty iy g A0 dlaed

36+

—
/
P

AD

Al

| Means

3

1.5

36.03

I sy s ails sl SUgsl ol 1 Sle anslie -1 S
Fig.4. Mean comparison of the azotobacter main effect on seed number per ear row.

38
36
34
32
30
28

i P TR P EH

AD MO

AD M1

A1 MO

A1 M1

Means| 31.76

31.25

35.217

36.85 |

Iy ooy 53 il sy 1 Sn 5 Sl Bl 31 Sl wglia -0 2

Fig.5. Mean comparison of the azotobacter and mycorrhiza interaction effect on seed number per ear row.

7



KSC 704 gladgle 355 8 Shos (81521 98 5o 039 i ilideo glaw § 1323950 9 A bgi 3l 3 0 5 1

500
4
3 450
4 400
350
AD A1
[Means 41408 | 486.16

I s @l sl Sl Lol 31 Sle aslie -1 S

Fig.6. Mean comparison of the azotobacter main effect on seed number per ear.

210
180
1501
1201
80
60
30
0

(8 )Bds

AD Al
|Means|  148.84 1808 |

I 855 2 SLsl ol S Sl anlis -V IS0

Fig.7. Mean comparison of the main azotobacter effect on ear weight.

ADMO | ADMI1 ATMO | AT M
|Ihhans 159.71 | 13796 | 17224 | 189.35

I 035 2 o sSen 5 8L 55l Bz 3 80k aglie —A IS

Fig.8. Mean comparison of the azotobacter and mycorrhiza interaction effect on ear weight.



TIPSl ¥k o) - Al (DB 3! 3 ksl Alme”

Refrences Bl o g
2okl il slagss 5 i il slags 5 Hied il T 03 5 sSee 8 U o AYAY L (il
TS Al el ST o&ils .ol Al b8 el OLL e /Y) 0,58 Ol @3 s Ses sl 53 Shee (69,
RE PR W sh3T ol&isls (g 8 wals obL .rv\f Sl celys pe SKhslse slas S &T)LS o NYVA o (S8,
o2 W ole Slids 5 e sle
53 S5 s S sS e 5 0 SVl ae same IS sl 50 K555 GlansS 208 NYAY e (g
o2 WY (558 O 5 St Slidss da§e) 43S
Je s il ol s T 25 30 AYAY L g Bl 08 0 B ek pup e S
T Sleio Y sled ool Al D1l 5 pske alae )3 5 Shas sl 55 Slas ged 5 A%
A3l sler Solisoll 5l s sludy s Wl B 5 i glassS AYAY L0 (sl Wl
o2 80.65,5ES el
KSC slails o3 5 Sas (lirl 5 5 Shas (655 » Dlind saiS J> slas SL J;E o AYAY ‘L;L{:.? G g0
oy Aty odlal ST olsls ) oslas JY s (Ol ol (g3u5LES Sl s eke asldas Vit
Fikret Kargi, 2004, Batch biological treatment of nitrogen deficient synthetic wastewater using Azotobacter
supplemented activated sludge, 94, 113-117.
George, E. 1995. Role of arbuscular Mycorrhiza fungi in uptake of phosphorus and nitrogen from soil. Critical
Review in Biotechnology 15(3,4) : 25-7270.
Hasanuddin, H. 2001. The increasing of soil nutrient and yield of corn through Azotobacter spp. Inoculation
and organic matter on ultisol. Plant and Soil, 209:2-53261.
Hernandes, M., M, Pereira, and M, Tang. 1994. Use of microorganisms as biofertilizers in tropical crops.
Pastos-y-Forrajes, 17: 1-83192.
Mohandas, S. 1987. Ficld-response of tomato (Lycopericon esulentum mill “pusa puby”) to inculation with a
VA Mycorrhiza fungus Glomus fasiculatum with Azotobacter vinelandil. Plant and Soil, 98: 2-95297.
Rai, S.N. and A. C, Gaur. 1998. Characterization of Azotobacter spp. and effect of Azotobacter and Azospirillum
as inoculants on the yield and N-up take of wheat crop. Plant and Soil. 109: 1-31134.
Ram. G. 1985. Influence of Azotobacterization in presence of fertilizer nitrogen in the yield of wheat. Indian
Soc. Soi. Sci. 33 : 42-4426.
Ridge, E.M. 1969. Inoculation and survival of Azotobocter chroococcum on stored wheat seed. J. Appl. Bact.
33 :2-62269.
Ryan, M.H.and J.H.Graham. 2002. Is there a role for arbuscular mycorrhiza fungi in production agriculture?
Plant and Soil,244:2-63271.

Sharma, A.K. 2003. Biofertilizers for sustainable agriculture.407 pp.Agrobios (india).

A



KSC 704 (Sladgle 355 3 Koo (515219 3 hoe » (339 55 aliSeo gk § 13259500 § 50331 8 )5 i1

Sabra, N. 2000. Effect of axygenon formation and structure of Azotobacter vinelandii alginate and its role in
protectiong nitrogenase. Applied and Environmental Microbiology 66 (9): 4037 — 4044.

Subba Rao, N.S. 1988. Biofertilizers in Agriculture. Oxford and IBH Publisher.

Tilak, K.K., C.S, Singh, N.K.,ROY and N.S, Subbarao. 1982. Azospirillum brasilenese and Azotobacter

inoculum effect of maize and sorghum. Soil Biol. Biochem.14:41-92418.






OBl Mol g caly) dloxo
1FAY Ol oF oslod )+ W
1111 Olbrie

ot 3 Shes 5 A5 laatls p L5585 555 palie 5 8 Jool B S w5
AY0 @'ﬁ

Effect of seedling density and nitrogen fertilizer rate on the growth indices and

yield of the rice promising line no. 8405

'S B p 5" s Lo phe e Gl A
VRN ALl 53 oy

AARAFAVARSH IR T, '@)U

oS>

WAC olys b ss st Abee N s Slas 5 dd;y gbe asls 5 055,00 355 G e Ol s 5 G0 Joolsh s o 8l
JolS S al o b LB 55 s 5SB  e oS tlel s plnil ol =0 ke S slas oy Slidions s S 3
355 35Sl 5 e Bla YOXYO 5 YoxYe AN Lol b fals pedas s 55 ClS abiols 586 cys S |l S5 4 b bolas
SSe3l b el pmn iy o553 Jsb 53 35 S 3 Galls 055 %5 S shS WA 5110 QY (sladl e 4 rlaw ¥ ol @335 53
2 8 55 e sge 555 055h ol o3 lajles dS (gl 55 RGR 5 LAL NAR, CGR s, sla asli (ol Sliv
LAL o i aSgo5b w035 Sslite ol Jlasl Ciliies lajlas 5o iy gla el 51K a0 omie oS 5l OLES s s
Ly COR (o iy ol 035 SS0 3 Gall 055,20 0 S S VWA 6 me b (e Sl YoxTe) 55 CoilS ol o bsy e
© by ml elel ol op s 55 el 03555 0SS YA G me L (e le TOXYO) s 38 alsls 4
2503 5525 ke Stan have Al 53 2 3 Shes Olss LLATL Olss 45 S Ol o 3 Shes Ol 5 L) sla Lo
pﬁgwgd\ﬂw.;};&mmwJn\4;5},-;9;;g,gsxm_;,mpRGRJNAR,CGRwWJ

Jé;@d‘t‘p};)m)éd“jbdj})‘:ﬁf;}lﬁs\VA LJJ.AAJJZALSZJLAY'XY‘ dfy\)ﬁ/\i'o uﬁYU).UﬁAJ}Jw&

B39, 555 Ly ol o s Shes iy gla st ls g ddS slasily

Ol Jol a5k s o Do s go s =)
ali_reza_54@yah00.com :J st sdiews 55 S S oy 38



TIPSl ¥k o) - Al (DB 3! 3 ksl Alme”

b I aols 2y (S35 BLE s sad Ol
O S 035 Dl et Cand 3l A a5 el Gl
23S eslanal Sl V"’Jj:’ S w Sole el ol s
w3 ool ) glapast s Jdod 5 4 e dle «
Ol 0le Il e & e o8 b aslae )3 445 5,
o il Sl 5 alie ol 5 Sl slazel L5
SIs S Gt o2 O pod (S50 58 Jol e oS
Al oo enl

bl ss S A S Sl S OYVe) Jslobls 5 Ol
Frre ol de e 5s SEs el e B Ll
S osle TS N BUBEI RV VR B
53 AUSL L pa el Sm e A adsl e s
A Do s DA (S e e pU) (ks
ehl 055 SRl ol Blae > s e Jsames
Ll Bl s (S Oloj 53 J g 0Bl o150
(Lee et al., 1994) 0l,n 5 J li)lS 558 o asd
olj-,,a&lpu@ﬂmwwuwvﬁ6¢M1o1)~|&su
ls bl 5 Sas b plS Sl 3 (CGR) Jsemmes A
AU A CGR il 3l ey s slap Y s S b o
oI Gk s Shes s 5 el DL s 5 Shas
il OBl Ll 5 o (AAUS 5 3 5o 58 Ol s

A S sy RGR) ol Ay Cs e 215 OALS 5s
e O ilaze o ST S & Ygane el sm
(S S 5 e p) 358 8 LS s by Vb s s
(LAD S o astls (i 53 A, SRl L. OTVA
S S ot pebs el o 5o Ly 5wl S8 5
Sllie ST a dil e asl 528 Sl S0 gl
£375 55 LAL (Glos s 2 S b Ll e o
S pan 5 g8 (oSl LIS s 5o biled J55 4
e Ao i bV LAL jlde ol <31 558
G315 5 G (S5 S b s 53 (1FVO)

)J‘):.dk;ﬁl.w\"x\" VS‘J:‘\S)JS&)‘J;WJ\.LrG)\

Ao dle
4oy Soner Jds w e Gl LW Ll e a5
S5l 5558 OV e A5 a8 s A
A g B 5l e 5 o o T,\'K Ale
Al sy ol ol 5 el 1 pEST e
Sl 553l e e 245 Sl e B0
s 6 Sk R 5555 5 Olex pa e 4l 5 S
<555 sl b .(Balasubramanian et al., 1999)
YA 2l 538 o &l b pae WWA Il s G550
Oy bl Ll 2 88 b0 b i 0 SAS £0 U
03 Al e Gae Ol ol Gl s W
S35 Flhia s G bl (65 0 e

Syd S 5L el B e o
ek il sl sl Tr 0 ok Okl pl) 5l sl
ﬁwsJWﬂ‘wleuéw»l});;;w
oy ol 0T it S ol o5 Bl E s 3
Codiodss ol e s Ses il 5 s Shes Ll s
et ol 03 4SS e B s u e el U
A3k 5550 035555 Olie 5l Ay 5o 5 (ST 5
e polis oS Lib e g Sl Jalo 53 el Ll
sl s Slas & Oy Sl gl i3 O]
Sl G paie OS5 i pras polie Oba 53 sl
S 8t cos cud w ) ol OV puame 3 Shas oS
5 alS oS W3y 5ol A= B 0T 35aS 5 das e
wle QLS 5ol 5 5l slamSls 53 Of 35S &
Lo s (S5 el 50 S mlaw o)l 2 28
sbil 5 5 o5usas A3y slaeslg 3l oS (Skims g

g I P IS I L
Ly o ) ol 5 Deen Glho w2z 53 3 Shes
Tl o133 (S e Ol ol LS5 s I g
sl dtcly S o5y e 5 Al Sl s S

5 e Oyl > 4> o (Sakoo and Guru, 1998)



AP0 3 el ¥ 8 Ses 9 Al Sl e lh g 439 54 3957 polie 9 Ggy Jolgd 1 (o

sl o3 Ab O Sl

L By, g0l

O3sre 255 S 5 il ahols 30 ) sk o
S S AL Y gl g atls 5 s Ses
ds 30 S glae o 84S ] T o] slagy
Slal 53 5 odd g OLASL 3 LS T Sl
Sl as 50 53 VWA Jl 3 ileslassls 513 3 oxe
03| I P S (R PR WP WP P By o gn Sslae
02034 VO Al s el jlaailer el il e
sla Y L dalis oas osbel 3l da LS bod
L oS onlesl O QB 5o ol e s solSL
.g;.éjf(al?._}l)\f{?wl.g‘_;ébLaJ‘_}.aLSéLAJ}L.qL;CJla
PRSI FRERITUINE SR 1% SN R JNNE
,mﬁr;%\n,lmgr\,\sﬁw@oujysjs
YexYe Nx Y ch.w\‘): s SIS AS els e &
Yoerer YYooon Jsles S A{)J:AL;:}LNYOXYO)
gl ¥ 03 55,55 555 Oljee 5 GSa 3 55 Vevee
@;‘,j\))w\aﬁuﬁju@,ﬁ;fﬁkgm\}no Ay
W88 1A ealinad 55 5e (o sl 558
lea)o,r.g:\Mcdﬁtw)lQcho\)jijbjs
S s (Bl W 0 plal DS el 4l
CMi\sﬂQ;ﬁjlcfjnc;égsjﬁwdﬂfe)m\d\ﬂ
A3 Sl Aoy V8 Cusby 5o O 5 Shes 5 e
Shaals Oley yo Ady slayestls s Gl eoman
O)3 5 0kd (5 S0 (polal o 4 S5 b DS m
cld..ujﬁéui;b Loy ls S slaas (a0
S 3 Wit S Cles 5 A Sl G 0 S

38 e e e

L) S5 P et ls (xSl
Vo a Sloy Aol w0 diy o s ls als ke @

'Y

eSS NN 55,55 558 b gl Janlsl (gL b
S 3 Shes 10 By (o) LS s Rl 055 %
ol atsls

CilS ol a5 s SIS OYAY)) S
b 4o (:)Ua 02 Sau e Bl YOXYO 5 ToxTe AAXT™
03 503 A5 (6 i s Sas e il YoxYe S alols
AN Y Gl ssas GlS OYAL) e
o YoxY Gy ol o e s Sas o 2
25 s 55 el 035 56 e S SN0 B an b
(Zia, 1987) L5 Jaw s OlusSl 5 edd ol Dliios
sy LS im0 58 il islie VS‘J; Loty s
0352 faS hay p3le )3 5 A0 555 B pae Olekil; S
:ﬁjél;ﬁ\y\p&lbsjﬁbphﬂyij\
ool a5 &5

53U w2 5 (Tang and Qingfa 2000) LSS S 5 Kb
5 O s pi)i;\‘\o)\m N10) O35 pedav 4
(G s iji:s JANGPRICIAL DISRVIN I e
Lsls oLis V-Xiangliang You 68 .55 TR S8
Cﬁjju“s WO 5,58 5 s s Dijjﬁs oY Slisl,d
Sl 13 Sas (gola pme 5k 4 IS 3 63525 55
B s 53 OFAY) 236 sls (2l bl s a
2 W5 255 il alie 5 Wy (SIS b
i S 38 GOlS AYO i il Y )
S5 pS15 5 Gl 2 ) o SIS b b e 5 Shas
S s (-;,Lcsrm W5, 5585 L (e mles YaxYe)
s~ 0> (Ray et al., 2000) O, 5 ;5 .Sl 035
S Slenl 0350 g5 S Aol slales
oS L3l ol b3 Shos W S NS
Sl i cil ol b iS5 (el YoV 0)
e B e

5 W358 25 JMas (p e e Al Gad e
e Y o ke s Shee @ pltes sl LS Wl



TIPSl ¥k o) - Al (DB 3! 3 ksl Alme”

(:J;Wf ASJ}\ZL;A e.l.:AL» u..d.“? s.JJa- N
5Lt ) 335 0 Ol 5y 55 Sl e e o
.(rva cé}-‘}s

", =) (Lnd, — Ln4,)
(I,-T) (L4, ~L4)

NAR-[

o S esle Al Jip ole 4 LS el sl
(aji QT J;}-U ASQLA:) Jo—b B oL:f >4 90 i osle
53 boles S s a8 il e 5s) 00 SEF 035 0 S
w&\jﬁ‘}ub)wfbblebfJL»).LL)o)_}JJ;b‘
Mgl 15 e O[3 5 ko RS s 4 ol S
g1 F [ VIR WA Vp PYE SV K oS S | R FYE g
Jl.ad &L&CAL )_}.&& o.)jj'_é\ ogwﬁ&uw ol.;f
O 9 0oy L;’LQ.:?‘L\N L;LQCJL» &Ls PN Vo L;icjj.:un

(vvAa

3 tloms 5 a3 G 51 S

(LnWZ B LnWl)
(Tz - T1)

RGR =

Cou g mls

3 Nes Jodo 5 4 52 )

el 5 55 55 S oS sl 0L byl s
Solsgme 80 o3 5 Shas 5 ay sl (5, S G 5
Sl 5l Sz ) i Lol blize 3 5 Lsls ol
Sl Sl aolie (ol sl &1yl J i) LS Jls e
>\Jajwjl‘,SY'~x\'\VS\JSAS>\JQL;J(\ Jod>) Lyl sl
JV_JJJYOXYOVS\;F‘)%J‘MJMJM‘J\)%
C 32 33 G 4ol 2 508 oS ey 0 i ol 0l 238
Ay 3ldaS el 53 ngi(,.@,ajzal)l.é a4 (,Slj:a\_g;,,.m.}
L_ch.w»l} o il 5 Shee Jltde (s G bt
22 3 Skee S oo (L I S5

(Slasl= 3 o $ b 5L S e slas sl G,
Glos 53 1 Lol 5 lai sas 35,5 O35 51 e A piS
i Ol 5 cela VY Sle s S ol azy Ve
o5 oMe 5 alaly 315035 055 1 OF day 5 e300

:.MT&;.\NJ‘\{L}S&:}

L el by X kil a5 s
s =

F .. .
8 5y

F gt g

5 5 g
ot gas Sl 5 S oS el (S0 3100 6l —
s a0 S w5 1 s
(leaf area meter 1i-31000, Li-Cor, Lincoln, NE)
Al odel Cs 4 c e 5 Al 4B S 6 51]
RAds glgar il ol s 8 s ey e
S 3L e Ady S aros gl S Ll el
3ao A Sbes Sl Bl seme alail) ol
o)) @ SO e Gl 53 p e
Cowds Lils B o ilS 150 Jsb 55 (51,8 il
Al
4 S e o oS Oy (LAD Sy b sl
555 i) il o ol Ja 5 ot S e o
e s 4y 25 pn b b8 (VO 01Ses
LAI=(LA-2LA1)(T-2T1)
Sist sle warmd psgin 4 (CGR) Jpuames Ay St 5
Gt 03 S e s el e e Al s
OTVA (S 58 5 Lde ) 35500 Ol 535 03 (e gl

S o 25 D s 4 Of dile Jsa 8

CGR- — . (W2- W1)/ (T2- T1)
GA

(NAR) el 5w g8 Ol 5
cQLA) .l:-\} BE) gj_v ckw .\}b BE i osle .L;j_,.’r'



AP0 3 el ¥ 8 Ses 9 Al Sl e lh g 439 54 3957 polie 9 Ggy Jolgd 1 (o

S 2 il s A3l 2l Wy oS1 5w 8 S
Il g JislS b oams oyl .J;ﬁ&cﬁw.b-\} 3 e
S S p v 2iy (SIS )3 45 (Yoshida, 1983)
Cows ds sl g lal ossls Cillas 543 0 WSS
oS Sl B3l GhIB il S ala sl el
OF 3 dny 5 dowrs 3555 e o VL s = 51 13
oeals ol S ods S 5 S en Sl w
W&ﬁé@u@;uﬁusw\‘@}s&uuﬁ.ag
bod Js el sl Ay slp Y s a8 Ol s
IS JsALve Y s 1 58 w4 Cad A S, 40

ol ail ‘_;,U.a; | d..aj)):.u 2}5 akiso

4.5

J:.av:.EL.u(Vx\“dﬁwB))&mJ:dﬁYo~~~~VS\J3
Ol il 321 L aS sl 0L e puSls anns e el oo w5
DS o s Sas 5 sy sl S s el 05 5
ool oo Shas o 2 & 5 Gl onlpbe 8L 2158
s 53 O35 %0 r;,l,_s VWA Gpme 5 Yo x Yo &y

L, gl pas s o g 4 e Y

S p g pa3ls
MJJ);*}:ﬁwb\ﬂfﬁ&wu&uQ\xﬁxb
S8l a8 das e QLS AE 0 Y Wy Lol 4 s
4 fele ToxTe Gy Jolp 3 S sl jaxls

Aas o 0L s cpl () JS8) el oty /Y)Y ltde

15 <

Ly b il
N

25

Poly, (18°30)

1.5 7

— ——  Paly. @20°20)

1
0s (

----- Paly. (25°25)

00 H00 1100 1300 1600

ST TFLE ¥

1700

16900 2100 2300

AL 0 JYWEMJ.&‘)S)J(CE“ J;-U)J CJAJ:A) ;fj.vclsz}l.w Q‘J::".'J .lj}))qu.? -\ Jg.m
Fig. -1 Trend of variations in LAI of line 8405 in different plant spacing.

5

;3 4 Fi-

i, z

'5) ﬁ\ Poly. (92)
2 A

_;a ] ,-" — ——- Poly. (115)
o :'5‘ e B Poly. (138)
500 1000 1500 2000 2500

A Jesda

su'jjjl:.'v J_}Ss_v'.k.b'ucjlaw‘): (da..u J;-\})J Cjajh) k;fch.ﬂuﬂ}'l.\; Qlﬂiu" .U))—Y Jg..;:
Fig. -2 Trend of variations in LAI of line 8405 in different rates of nitrogen fertilizer.
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Fig. -3 Trend of variations in CGR of line 8405 in different plant spacing.
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Fig. -4 Trend of variations in CGR of line 8405 in different rates of nitrogen fertilizer.
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Fig. -4 Trend of variations in NAR of line 8405 in different rates of nitrogen fertilizer.
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Effect of seedling density and nitrogen fertilizer rate on the growth indices and yield of the rice

promising line no. 8405

(o ilw) 499 Jolgd edomiy Slasy (S 33 o) & Shos
Plant spacing (cm) Number of tillers * Yield (t/ha)

25x 25 14.66 a 7.327b

16 x 30 13.11b 7.528 b

20 x 20 13.33 ab 8.136 a
GBS0 55h8) 455,55 558

Nitrogen in fertilizer (kg/ha)

92 13.16 b 7.638 b

115 12.83 b 7.375b

138 15.11 a 7.978 a

..\;.bl{@.u,:\ cbﬂ):)b&m;'))\:p'-l.!élémb.Sﬁqf&ylb‘;l)\:fs:l.b\apﬁ):%

* Numbers within each column sharing a common letter are not significantly different at alpha=0.01.
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Tablel. Combined analysis of variance for plant height, leaf area, stem diameter, tiller number and leaf

number forage sorghum cultivars.

(MS) b o (ke
Mean squared

a3 45‘,5(&7)1 fﬂéa.ﬂ Bl jhi PESTRRES 55’_,3:‘..\.6 S aghe s Sas
sy Plant height Leaf area Stem diameter ~ Tiller number Number leaves ~ Dry forage yield
Oyt mlin
e Degree
Sources of of
variation freedom
J\ sSReplication 3 307.37" 8628.2 0.025 1.201 5.932 0.950"
o5 Cultivars 9 281.38™ 22497.32" 0.039" 0.577™ 52317 14.003"
UeError 27 44.66 12412.20 0./010 0.454 1.295 0.267
-==Cutting 1 7871988 5346064 " 0.135" 35.445” 183.770" 0.278"™
23 o3y bz i . o
x 9 461.84 3836.29 0.007™ 0/353"* 0.747™ 4.080
o A'B
L=Error 30 62.26 63741.27 0.378 0/378 0.722 0.372
C.V% - 7.59 10.91 5.85 24/15 6.35 7.38

TN 570 Jlezl CE.,U: D3 fmn 8 ol 5 4y ik 5 s s
ns =% 4 % :Non-significantly at the level of 5% and 1% respectively.
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Table2. Mean comparison traits plant height, Leaf area, stem diameter, Number leaf number tiller

and forage sorghum cultivars at 5% level by Duncan.

Trait e Stem diameteraslu ks Leafarea S p Comluws Plant eight 4 g CUSJ'

Jlews Treatments Cm( sl Cm z(c,a S sl) Cm(m sl)

o= Cutting(C)

First Cuttingds! o> C1 1.709 476.523 200.8
Second Cuttingpss >C2 1.625 368.212 138.1
N~ ,Variety(V)
KFS1(V1) 1.641 a 416.303 Bed 188.50 a
KFS2(V2) 1.640ab 440.497 b 178.13a
KFS3(V3) 1.751a 485.677ab 188.56a
KFS6(V4) 1.728a 353.246d 151.00cd
KFS8(V5) 1.723a 424.349 bed 149.94cd
KFS9(V6) 1.707a 433.003bc 139.25d
KFS12(V7) 1.531b 434.466 be 159.38bc
KFS15(V8) 1.615ab 355.982d 165.87b
KFS17(V9) 1.619ab 365.313cd 187.5a
KFS18(V10) 1719 a 512.838a 186.56a

wa@).})‘)k;\&é&_éwlMQ):MJQJJSJ'&AQJF&&‘J}LS\)\JSM@ﬁﬁéu&ﬁlﬁ?ﬂ

Means that the source of at least one common word in each column are not
significantly different at 5% level of statistical
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Table 2. continued -Mean comparison traits plant height, Leaf area, stem diameter, Number leaf number tiller

and forage sorghum cultivars at 5% level by Duncan.

Trait ciae Stem diameter a3l k3 Leafarea S 5 Comluws Plant eight & g ¢l |

SwsTreatmen em( e (5be) Cm (g fo S Cm(ze Sl

ez X a8y Jlize 1 (Interaction Variety X Cutting )

ClVl 1.680abc 439.4bcde 216.4b
C2Vl1 1.601cd 292.2 def 160.6d
C1Vv2 1.680abc 503.5 ab 195.0c
C2Vv2 1.600cd 277.5def 161.3d
C1V3 1.792ab 490.9abc 215.9b
C2V3 1.710ab 480.4bc 161.3d
ClVv4 1.796a 427.1bcde 186.9¢
C2V4 1.660abc 279.4G 115.1g
C1VS 1.786a 485.7bc 186.1c
C2V5 1.660abc 363.0ef 113.8g
C1V6 1.734abc 501.0ab 167.5d
C2V6 1.680ab 369.0ef 111.0g
C1V7 1.610cd 499.2ab 186.9¢
C2v7 1.451d 369.7ef 131.9f
C1V8 1.610 cd 425.1bcde 196.9¢
C2V8 1.620bc 279.9¢ 134.9f
C1V9 1.601cd 413.6cde 231.3a
C2V9 1.621bc 217.0fg 143.8ef
C1V10 1.788ab 569.7a 225.6ab
C2V10 1.650abc 456.0bcd 147.5¢

YRR VA LS)L"TC]“‘)-’ D3 gae OVt s Dyt L8 55 S e U S Ll hls a5 o5 & A 6\.&&5&1.:;
Means that the source of at least one common word in each column are not significantly different
at 5% level of statistical
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Chart 1 - Comparison of trait mean leaf area
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Chart 2 - Comparison of trait mean plant height

AB AB
14 4 Bc A8 BC
c
12
3
710
P
% g4
‘j;
1 °]
4]
24
04
N )
w »w »w »u w u = - v
£ ¥ ¢ ¥ ¢ ¢ £ g g g
¥ X x X
-

S sl Cio J"<L:" des i =Y 15 g0l

Chart 3 - Comparison of trait mean number of leaves
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Chart 4 - Comparison of trait mean stem diameter
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Table 3 - mean comparison tiller number, leaf number and forage sorghum cultivars at 5% level by Duncan’s

method.
Trait cie dxey sl 5]3 Sl St absles Sles
LsTreatments Tiller number Number leaves Dry forage yield
Cutting(C) ;e
First J,! ..> Cl 1.881b 14.9a 107.734a
Cutting
Second pso 5xC2 3.213a 11.869b 79.331b
Cutting
o ,Variety(V)
KFS1(V1) 2.281a 13.75ab 10.116a
KFS2(V2) 2.344a 14.56a 7.500ch
KFS13(V3) 3.188a 13.78ab 10.829a
KFS6(V4) 2.688a 12.84 be 6.845d
KFS8(V5) 2.406a 13.22ab 7/259¢cd
KFS9(V6) 2.750a 13.31ab 7.797cd
KFS12(V7) 2.500a 12.75bc 7.756¢d
KFS15(V8) 2.500a 11.75¢ 7.217cd
KFS17(V9) 2.375a 14.25a 8.217bc
KFS18(V10) 2.438a 13.63ab 9.081b
ooz X o8y Jaliie 1
C1Vl1 1.875defd 14.813bc 9.920b
C2V1 2.688abcdef 12.688def 10.31b
C1V2 1.750efg 16.250a 7.740cdfg
C2V2 2.938 abced 12.875d 7.260efg
C1V3 2.563bcdef 15.188abc 10.18b
C2V3 3.813a 12.375def 11.48a
C1Vv4 1.750efg 14.875abc 6.870gh
C2V4 3.625ab 10.812gh 6.820gh
C1V5 1.813defg 15.00abc 7.380efg
C2V5 3.00abc 11.438efgh 7.1371g
C1Ve6 2.125cdef 14.875abc 6.800gh
C2V6 3.375ab 11.750defgh 8.788c
C1V7 1.875defg 14.125c¢ 7.407defg
C2V7 3.123abc 11.275fgh 8.105cdef
C1V8 1.625fg 12.812de 8.512c¢d
C2V8 3.375 ab 10.688h 6.028h
C1V9 1.375¢ 15.938ab 8.167cdef
C2V9 3.375 ab 12.563def 8.267cde
C1V10 2.063cdefg 15.125abc 10.28b
C2V10 2.813abcde 12.125defg 7.882cdef

Ll 76 gl Cls..d)s)bd'nx.é)&sé-lm st A 53 S 2ie O = K Bl (1 ASM@AIQLSu;n&V/.L;ﬁ
Means that the source of at least one common word in each column are not
significantly different at 5% level of statistical
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Colletotrichum  gloeosporioides.  Macrophomina

Ramularia sorghi s phaseolina Drechslera sorgicola
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(Abdullah & Kadhum, 1987; Ahmed €t @[, 1992; Fakhrunnisa €t al., 2006; Litte, €t

al.,2010)
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Table. Frequency of fungi isolated from sorghum grains obtained from plate agar method.

(1) sl

sy e Frequency (%)

No.  Fungal species SHEAS Do ol Jsieds
Not Sterilized Sterilized

1 Aspergillus niger 17 15

2 Cercospora sorghi 10 8

3 Claviceps microcephala 8 5

4 Colletotrichum gloeosporioides 7 5

5 Colletotrichum graminicola 6 6

6 Curvularia lunata 8 3

7 Drechslera sorgicola 5 3

8 Fusarium verticillioides 13 21

9 Fusarium oxysporum 10 11

10 Fusarium solani 10 10

11 Macrophomina phaseolina 8 3

12 Nigrospora oryzea 3 5

13 Phoma sp. 5 6

14 Ramularia sorghi 8 2

15 Rhizopus sp. 5 7
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Table2. Frequency of fungi isolated from sorghum grain obtained from blotter method

(1) sl

sy eSS Frequrency (%)

No.  Fungal species LS Ol el SaredS
Non Sterilized Sterilized

1 Aspergillus sp. 15 9

2 Alternaria alternata 7 8

3 Bipolaris sp. 3 2

4 Botrytis sp. 1 1

5 Cercospora sorghi 1 3

6 Curvularia sp. 15 8

7 Drechslera sp. 2 2

8 Fusarium proliferatum 10 8

9 Fusarium verticillioides 25 16

10 Fusarium oxysporum 7 11

11 Fusarium solani 5 7

12 Penicillium sp. 15 12

13 Rhizopus sp. 8 9
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Table 3. Fungal species isolated from sorghum grains obtained from seed washing test

Cassy =obas

No. Fungal species

1 Fusarium sp.

2 Rhizopus sp.

3 Sphacelotheca sorghi

4 Sphacelotheca cruenta

5 Tolyposporium ehrenbergii

3L bl 4 O e o8 A e sl (la o35
5o 22 S S Sl (ol S AL ol Kl e
ol s s b s S bl S
sl e S LEL et O (glodiSe Ol i o i
foarg bt e gLty 2B S eSS e b
wuuMd\ﬁ‘)Jfﬁ)ﬂdﬁ)ﬂﬁ)uJﬁ‘)‘&%‘
0505 4 Jyame S35 2 OF 556 5 Sl Olpoe 5 03
el ) ol il 3,8 I x5 sype S L
2 Fes S i Slidesd Sl e fs 05 Ll
Pl 305 5 5 glpolen Jalse s Bda L e o
SleroB Sl ol O b 5l 5,8 Oy LS
il o alaz b dex 5l sk gsy n s
B S 5l s LLAT 5 S e
LS 555k Kos 5 05015 cmS SN ¢yt 30 52
Qulumélﬁj@)SU%})MASmd«N
e Sl s 5 e e ol gl e s
655 ol bl s 53 ) b ol Sasls g s
e b Jelse ol daS glahas a plaws 5 lag B

N

¢y

S Dl LS 5 e Gpieds S| o pmes
bl Vs s (S el (Do drls oS £S5 5
Alternaria .o & b o a)d Fusarium \v .o
Ly alds 0 5 Curvularia oo« b o ald o 8
Col S5 w rﬁ[ LA sl Bipolaris o«
o L8 3l Jol glacis 5l Bipolaris g 3lulis
s el Cs 4 S e laisel S5 sk
Sl Jlaamt 5558 olulas LB S MalS sladd gol
R R e R v L I
T8 e 3 Ml oS sl £l SV s sl
53 (:jfu,ﬂ S » S xS lsle Olse 4 Bipolaris
s Ol e ot 5T e Sl g Sl

Ll 0ds3 S 558 Bipolaris sorghicola o)
) N 1999)

(Acciaresi & Monaco,

s, )y Bipolaris o= (Dalmacio, 1980)
S 3 5 Ol 53 sl 038 aalllas oS s
S Jelge glels 55 OYAY (zeny 5 0L o)
S5 der Sl Al e ik eSS0 S

el el 5,158 Bipolaris sorghicola

Aol s S Sladad 5l (gl 51 48 AEL o e 5 4 oY



TIPSl ¥k o) - Al (DB 3! 3 ksl Alme”

) Bl
.slj NEEHN B85 o glae uﬂﬁ O-JL“M L Gaioo Lfi‘
df:j‘ )‘wﬁx“SOJﬁ;ﬁf(}ulCﬁJ}-‘jdﬁm‘

el )3 G a &S @\,&M@sﬁmbdﬁm

);ﬁybf‘)).ﬁ}ﬁkﬁhéjlibb%w‘

¥F



Ol 2l 98 Po5 sgw (5 3 4 Jolge 9 3 19ldgo (ow )y

Refrences Bl o g
OV ()Y kS slaisslaw SDliass aslilad . )b Olisl 53 IS 50 546 S oy 5 AY¥AY D (LS
YAV i oled 0l sl ALS sle slew daes 0L S Olind 53 (glad o yd oL SL 6ol 8 (g olaw NV .Cgbwj
)8 il ol e S ) 90 (S Caglie bl s Sl S e pen B ) AYAP LD Ola
aio \YY 2 S Sl ST oty i
YWY b b 5 (5058 psle alome D1l D3 sl D 5 58 5 aalllan AYVE e (S50 5 0 (o8 s
Olpl S ol s g g s ot 5o L AY=VOIYE Ll s Ol sl s r)-f)r“ el ’C‘Jjﬁ?‘ RERE
Ao YV
slad Cgas o35, olg SIS gl adsle rﬁ)r“ sl gl S 5 el Lol s adllee AYVA Cd.o_,.e
mio W) (653U s el (Dl Olasle 53 NAVA
Sorghum bicolor (L.) Moench (¢l4s Je (sﬁ)y il o)l 4S5 oS s Shes 5 5550 0 Dlaw L5, YAR CU‘-”
AL =AY (D)) 01 ) oly5 0llS o sle aloee
i W01 ol ollasl gl wb e bl e Sleobes RArd) < Obslael 5.8 O e
oKl (aodt) Ol Sl o XS pnans 5la 055 S S Jalge 5 ome NYAY 5 oma, 5 b O e
MO amin g g V=Y 0l 0 o 0
Abdullah, S.K. and S.A. Kadhum. 1987. Seed mycoflora of Sorghum bicolor in Iraq. Art Gulf J. Sci. Res.,
5(3): 40-1410.
Abdulsalaam, S. and Shenge, K. C. 2011. Seed borne pathogens on farmer -saved sorghum (Sorghum bicolor L.)
seeds. Journal of Stored Products and Postharvest Research. 2(2): 24 — 28.
Acciaresi, H. and Monaco, C. 1999. First report of Bipolaris sorghicola on Jonsongrass in Argentina. Plant
disease.83: 965.
Ahmed, L., S. Iftikhar and A.R. Bhutta. 1992. Seed-borne microorganism in Pakistan Checklist 1991. PARC,
Islamabad.
Anahosur,K.H. 1992. Sorghum disease in India. Knowledge research needs . in: Sorghum and Millet diseases,
a second word review . Patancharu.A.P.502324,India: ICRISAT.pp 30-45.
Anonymous. 1966. International Rules for Seed Testing, 1966. Proc. Int. Seed Test. Assoc., 31: -1152.
Audi Lakshami, S. ef al., 2011. Genetic improvement of sorghum for grain mold resistance. Crop Protection.
43:-7582.
Barnett, H.L. and B.B. Hunter. 1972. Illustrated Genera of Imperfect Fungi. Burgess Pub. Co., Minneapolis,
Minnesota. 24 1pp.
Casela.C.R., Ferriera, A.S., and Schaffert,R.E. 1992. Sorghum diseases in Brazil. In: Sorghum and Millet

diseases, a second word review. Patancharu.A.P.502324, India: ICRISAT.pp 5-762.
¢o



TIPSl ¥k o) - Al (DB 3! 3 ksl Alme”

Dalmacio, S. C. 1980. Sorghum diseases in Philippines. In Proc. International Workshop on sorghum diseases.
ICRISAT. 1978, 439p.

Dalmacio, S. C., Dayan, M. P. and Pascual C. B. 1981. Identification of source of resistance to some major
diseases of sorghum in Philippine. Philippine Phytopathology. 17: 3-846.

Fakhrunnisa, M. H., Hashmi, and A. Ghaffar. 2006. Seed-borne mycoflora of wheat, sorghum and barley.
Pakistani Journal of Botany. 38(1): 1-85192.

FAO. 2007. Crops production. Sorghum harvesting area, retrived November, 15, 2009. from http: // www.fao.
org/crops production.

Frederiksen,A. and Richard, A. 1986. Compendium of Sorghum diseases. The American Phytopathological
Society (APS).

Gerlach, W. and Nirenberg, H. 1982. The Genus Fusarium, a pictorial atlas. Biologische Bundesantalt Fur
Land-und Forstwirtschaft. 406 pp.

Leslie, J. F., and Summerell, B. A. 2006. The Fusarium laboratory manual. Blackwell Publishing. First edition.
388pp.

Litte, R. C. 2010. Analysis of host plant resistance to multiple Fusarium species accociated with stalk rot
disease in sorghum. Field crops research. 119: 17-7182.

Melake-Berhan, A., Butler, L.G., Ejeta, G., and MenKkir, A. 1996. Grain mold resistance and polyphenol
accumulation in sorghum. Journal of Agricultural and Food Chemistry 44:2428-2434.

Nelson, P. E., Toussoun, T. A., and Marasas, W. F. O. 1983. Fusarium species: An illustrated manual for
identification. Pennsylvania State University, University Park.

Pram, K. L. 2011.Evaluation of the Uganda sorghum accession from grain mold and anthracnose resistance.
Uganda Phytopathology. 14: -9199.

Shalie, A. E. and Webster, J. 2009. A survey of seed borne fungi of sorghum bicolor from the Sudan. Department
of biological science. University of Exte.U.K.

Thomas, M. D., Sirrako, I. and Sacko, M. 1996. Development of leaf Anthracnose and its effect on yield and

grain weight of sorghum in West Africa. Plant diseases, 80: 1-81183.

\itd



OBl Mol g caly) dloxo
1FAY Ol oF oslod )+ W
FY-0F Olxio

Evaluation of efficacy of some herbicides on weed control in canola

(Brassica napus L.) in the Selseleh city of Lorestan province
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Table-2Means comparison for measured traits
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Table-3 Analysis of variance for yield and yield components of forage maize

(yo silw)a g gl (LS 4o o) Sisoolo o ySlos (LS 4o ()0 Ko &ol3T a0 oS 2l
Plant height Total dry yield Yield df $.0.V
883.50 108.52 ** 2930.86 ** 1 Ju
231.84 1.45 29.67 6 Jhs yo 1SS
881.60 ** 6.46 ** 126.84 ** 3 A st
1.41 0.17 3.82 3 Jlo s A s
83.08 0.74 14.78 18 EDA sl
0.14 0.55 10.66 1 B g5
90.60 0.17 3.11 1 Jl B st
96.28 0.3 6.01 6 (EpB sl
0.47 0.72 14.49 3 B 556 %A g5
295.40 1.24 24.54 3 *Bes o« A g5l
Jl
29.56 0.46 9.32 18 (Esp)AB sllas
- - 63 Js
3.21 7.56 7.64 - v Oo)

1Y oy Jls gme ¥F g (ladgle )3 GLle Cu paa)pgs 5551 Bu(pasS bl o o) Jsl HexSl: A

Afirst factor(wheat residue management),B:second factor(maize residue management),**:significant at 1% level of probability
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Table-4Means comparison for yield and yield components of maize

Gosilw)asss glis )| (LS o ) Sisoole s Slas (LS yo ()0 Slas ® b

Plant height(cm) Total dry yield(t/ha) Yield(t/ha) $.0.V
177.33 a 10.30 a 46.7 a Y Jb
165.89 a 7.67 b 3317 b 2 JL
175.71 a 9.69 a 43 a S+l 3 5 2 lgl8 + Ll yail5gm
17098 a 8.99 ab 39.91 ab oo Seawd + ,lails 5 5 a8 +,57s 15 ailes
172.88 a 9.15 a 40.63 ab lag, + old algt S 5 ailes
158.86 b 8.15b 36.21 b S SB o

9.27 0.87 391 LSD
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Means followed by similar letters in the same column don’t significant difference at 5 percent level probability

Rl ade )y bl co e Gl g LRSI (g5l e
(U 0d5l0)3 5 15 sme (a.);f s Shas sl 55 Sas
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Table-5Analysis of variance for yield and yield components of wheat under different levels of tillage

treatments and management of wheat and maize residue

S als &g Ay o alls slass abgs Job @iy gli )| 3,Skos &yl a0 i ol
FEYES Number of Ear lenght Plant height Yield df S.0.V
Seed weight seeds per ear
per ear
1.73%%* 184.84 * 9.38 ** 31.56 15.76 ** 2 Ju
0.04 25.83 0.14 37.79 0.41 9 S o 1SS
0.07 32.72 0.23 256.79 ** 0.45 3 A st
0.03 14.7 0.11 0.91 0.92 6 Jls A st
0.06 23.65 0.31 28.77 0.36 27 EDA (s
0.06 26.82 0.48 1.28 0.02 1 B g5t
0.00 2.35 0.05 11.46 0.65 2 Jl B gsts
0.17 83.26 0.54 13.94 0.46 9 (Ep)B sl
0.05 52.29 0.36 18.46 0.35 3 B s A 551
0.02 16.26 0.26 27.5 0.54 6 JUL*B s A gzl
0.06 27.23 0.37 19.92 0.71 27 EnAB ks
- - - - - 95 Js
15.12 12.63 7.36 5.36 15.11 CV(%)

T g TN g o o me™ g ¥ g (ladgle )3 blay i pae)ess 4535 B (pasS bl g o) Jsl 556 A

Afirst factor(wheat residue management),B:second factor(maize residue management),**,*:significant at 1% and 5% level of probability
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Table-6Mean comparisons for yield and yield components of wheat under different levels of tillage treatments

and management residue

«ls 39 5o Al slasy Jeb (o giilw)asg 5L§:)\ 30 50, Ses
(pS)asss o Ay - slo)asys  Plant height(cm) (LS
Seed Seed (o Yield(t/ha)
weight(gr)  number per Far
car length(cm)
1.77 a 4235a 8.36a 82.66 a 59a Vb
1.42b 38.56b 7.66b 82.63a 4.76 b Yl
1.87a 43.02a 8.72a 84.37a 6.04 a v
- - - - - (o5 SLliy Sy o) A o sla 93516
1.66a 40.06 a 821a 86.09 a 5.65a S +lils 5 5 5258 + Ll oyl jgms
1.67 a 4151 a 8.34a 85.96 a 548 a g Seagd + ,lils )5 8l +,5s 5 adle
1.65a 40.58 a 8.12a 80.99 b 57a Sleig, +oold (alglSr (S 5 aBle
1.78 a 4281 a 8.31a 79.85b 541a Sy SB o
- - - - - (&5 SLli o pae) B mlaw slaygi5
1.66 a 40.78 a 8.17a 83.34a 5.58a S #1010 5 5 52155 b w5 5 gt Saagd
1.71a 41.84a 83la 83.11a 555a s+ 5lals 5y 2 Tgl8 b et

Al 0 2o )3 B Jll mhaes 40 (5 kel s re Siglis 9B g H2 0 S e By > b sl 5 Sile

Means followed by similar letters in the same column don’t significant difference at 5 percent level probability

Ll Co pe 5 (o sS L Jl s 2 > (Maury, 1989)
s s IS ke mlaw 53 aLS Ll Lis S

pladl 3| g JT S o3 Lt glaadly s e
3 (-‘5 SLl o e il slajles 53 les]
Lol oS o 5 Lle Sy pe slajles ol 0L
) os S (g re la r=Ges 3 (gl e sl sl
ol S I S ds 3 Olgs o 2eS s S Lasls

P8 (Ll L5y Sl ¢ Loy /100 Solie b G

¢x§L;u,u;g,iﬁwj@)}5u;u;>~w@aw>gw;wﬁéu&;¢gww—v J s

Table-7Mean comparisons for organic carbon under different levels of tillage and wheat residue management

(P8 SLlE copae) A oS glan

0.518 a 0.605 b S +,lails 5 Onflglf + Ly il g
0.591 a 0.720 ab peais Suwus + lails 5 O,:eblf +o58 > ablu
0.531 a 0.822 a s5lagy +eeld alslE (S0 5 adle
0.523 a 0.835 a S9So
_ _ (Q)éél{ngaﬁﬁM)B”:Slécyam
0.5 a 0.745 a S #5013, 3 215l L o + pgais Sy
0.548 a 0.746 a S +ls 3 2l5l8 b o

Al oo o0 0 Jlaisl mhaw jo g)lel o ire gl 9B gt 12 0 S idie By > b sla (1S5l
Means followed by similar letters in the same column don’t significant difference at 5 percent level probability
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Table-2Analysis of variance for yield and yield components and tuber density(Agria variety)
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Fig-1Mean comparison of tuber number in plant under different levels of zeolite and nitrogen
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Fig-2Mean comparison of tuber yield under different levels of zeolite and nitrogen
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Fig-3Mean comparison of tuber protein under different levels of nitrogen
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Fig-4Mean comparison of tuber protein under different levels of zeolite
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Fig-5Mean comparison of tuber nitrate residue under different levels of nitrogen
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Fig-6Mean comparison of tuber nitrate residue under different levels of zeolite
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Figure 1. Maize stem inoculation in MO17, a susceptible line to Fusarium stalk rot, with toothpicks infected

to F. verticillioides in a pathogenicity variation survey in greenhouse (a) and field (b) test respectively.
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Figure 2. Monophialides (a) and sporodochia of Fusarium verticillioides strain on CLA medium after 14 days (b).
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Table 1. Variance analysis of disease severity of F. verticillioides isolates on maize stems in greenhouse and

field trials
Sld @l T (MS) Sl o (Slyo
3131 4> 50
(S.0.V.) < :dt) 7 P s
(Field) (Greenhouse)
(Replication) ,i SS 2 4.45 155
(Treatment) Ls,les 23 ok *%
1.83 4.19
(Error) z T slas 46 0.35 0.36
kS s
e e 18.71 19.07
(% C.V)
**: significant at 1% of probability level Ao ) el el 53l e ok

5 &b bl g, Foverticillioides glaa|as Law g5 ot sl (55,50 dsb wlal 1) (ol Sl 1Sl anslie =Y J s
sl as e s clolsdS 6L"°O}")T
Table 2. Mean comparison of disease severity (based on the length of necrosis) caused by F. verticillioides

isolates on maize stems in greenhouse and field trials.

(em) 55,5 Jgb (uSbe (em) 39,5 Jgb aSbe
4l 4las
(Mean of necrosis length) (Mean of necrosis length)
Isoalte Isolate
(Greenhouse) 45 (Field) 4=, 3 (Greenhouse) 4ills” (Field) 4c 3
1 3.60 abcd 384 a 13 2.80 cd 3.60 a
2 3.66 abcd 2.96 ab 14 330 cd 393 a
3 3.03 «od 3.58 a 15 3.86 abc 3.28 ab
4 473 a 2.83 ab 16 3.96 abc 3.50 ab
5 3.83 abe 383 a 17 3.63 abed 3.30 ab
6 4.50 ab 3.33 ab 18 3.40 abc 4.03 a
7 3.13 cd 2.93 ab 19 3.40 abc 3.13 ab
8 3.66 abed 3.33 ab 20 450 ab 3.16 ab
9 2.96 cd 3.60 a 21 3.93 abc 3.08 ab
10 2.56 de 2.92 ab 22 3.00 od 3.40 ab
11 2.90 cd 3.26 ab 23 0 f 236 b
12 1.66 e 3.53 ab 24 0 f 01 ¢

0 e b gyl e gl ailiie By b sla (ke (gt b g %
* The means with similar letters in each column have not significant difference.

19



TIPSl ¥k o) - Al (DB 3! 3 ksl Alme”

vjbw JM.«J.“: 9 u—:)}fvmwﬂ )‘ E) Olxsls Jo—b 645&«4
Wlosons =5 5ds 5 g 4 5 POlol Dlidod ann e

'”qu"’ nglj-i,wl?w

Bl b 5o 5580 sbl s 4 Solen S T IS
031 Ol I Lot 55 4l MO17 ules 0¥ &3
5 @) sl SIS 043l s F verticillioides cb =«
(b) Slas 30 0505
Figure 3. Disease progress as the necrosis of
stem tissue of susceptible line MO17 inoculated
with toothpicks infected to F. verticillioides in a

greenhouse (a) and field (b) test.
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