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Abstract

Background & Objectives: One of the crops of the Brassicaceae family, which is regarded as one of the most
significant oil plants in the world because of its oil content and ideal fatty acid composition, is canola. Nitrogen
is one of the most crucial components that play a role in the synthesis of amino acids, proteins, nucleic acids,
enzymes, chlorophyll, vitamins, secondary metabolites and ATP. Chemical fertilizers used carelessly cause a
number of environmental problems, such as groundwater contamination, insect and microbe extinction, and
decreased soil fertility. Using biological fertilizers is a crucial step in minimizing the use of chemical fertilizers
and preventing the adverse impact caused with their application. Due to its wide range of adaptability to most
of the country's climatic conditions, canola, one of the most significant oilseed plants in development, has
enormous value in reducing dependence on the import of edible oil. Nevertheless, using biological fertilizers
will also significantly reduce the negative environmental effects caused by the excessive use of synthetic
inputs, particularly commercial fertilizers, in addition to reducing the use of chemical fertilizers. Due to these
reasons, the current study was conducted to determine the best combination for nitrogen with biofertilizers in
regards to yield, yield components, and percentage of canola oil.

Materials and methods: The experiment was conducted as a factorial based on randomized complete blocks
design with three replications in a farm located in Marand city of East Azarbaijan province in 2019.
Experimental treatments include chemical fertilizer at three levels (no application of fertilizer as a control and
application of 125 and 250 kg ha* of urea) and bifertilizers at four levels (without biofertilizers as a control,
application of Azoto barvar-1, Phosphate barvar-2 and the combined of Azotobarvar-1 + Phosphate barvar-2).

Results: Application of different levels of urea fertilizer increased plant height, leaf area, and number of pods
per plant, number of seeds per pod, harvest index, chlorophyll index, plant dry weight, oil percentage, and
green cover percentage of canola. However, it had non-significant effect on oil yield. On the other hand, the
application of bifertilizers improved plant dry weight, oil percentage and oil yield, but did not have a significant
effect on the other studied traits. The interaction effect between chemical fertilizer and biofertilizer had
significant effect on the number of seeds and yield of the plant. The highest number of seeds per plant and
grain yield was obtained at the combination of biofertilizers with the application of 250 kg ha-1 of urea.
Combined use of Azotobarvar-1 + Phosphate barvar-2 biofertilizers with the consumption of 125 and 250 kg
ha-1 of urea improved the yield by 42.9% and 81.4%, respectively.

Conclusion: Based on the results of this study, the combined application of Azotobarvar-1 + Phosphate
barvar-2 biofertilizers along with nitrogen fertilizer due to the improvement of yield, yield components and
oil content can be recommended for profitable of canola production in fields.

Keywords: Azotobarvar-1, Nitrogen, Qil, Phosphate barvar-2, Yield

oNoIS DOI: 10.22034/saps.2023.58690.3125


https://doi.org/10.22034/saps.2023.58690.3125

YFoY ol [ F oy)lows YF s/ laul ddgi 9 (55,9WiS" (W15 &y i a!ji,&i‘gci, N

13050 5ot g 939992 1088 590 Dlho (B 20 99 (Hloonis 3 i ) L3S S
(Brassica napus L.)

\éjJT OJ‘J.‘.;J:\.A wl;‘se <\OJ|‘34.“JJ.G;1 Jé-@ KY-“S;J&T IJLUJ f‘é‘d Q.Jjgk“‘

A EATARVAREER-RYR VLY 25 70170 RERCH PR g i

.O‘)ﬂ‘ ‘bf):\: C)ﬂ\)..\:l a&fi&\; ‘LS:)JJL":;‘S QAS.A.:&;‘J c‘;b‘fi (53\9.‘&‘}:\5\95‘ é\g; _\

Ol 3 s ezl (g5 5L suiils (o550 581 ST wik ) el IS G gl zils —Y
E-mail: yaegoob@yahoo.com :4siKs J siewe

LRTLEN
lassal lio WS 53 5 G855 Ol o 4 € 0l o dnulSasl 5 00l Sl el HLALS 51 (S 158 1 dus g donls
S ool age Byume yy alie B (S 35000 s e GALE W 5o Se ) OLALS fp Sage ) (S Olsie © oon
G ATP 5 456 lacud palie dagmaling (Jud s dlam T (S slanaal Lot 5 inel slanaal JS25 5o
(sied ) Lol (Sl daa 51 S QLK Jamociny slacnal 4 sate obad slas S 51 4 g saliial ol
bl 5o age sagi s, ) (S s S SIA ghadliala (1l 5 wide olpdia g sl 5 Sae 385 G )
il i) glassS ) soliied LagT 5yl 5 ab olosa 5 @oSsla 5 oot glassS 5l soliiel als
L3S parlil sl p 51 palie) (R 4 iy OB s G S s Do age a2, Gl plalS Sl (S 15K
GRS 5 sglle Juw slaasS o5l Aok Sl Dla (SIHea ok ) olasly @ (Sl (2alS 5o 1) (LUL coeal
LassS 853 50 St slasolg G Soae Ol (AU ausacin s £ s I LIS o pliand slas S B yume
O Salia sl Gaa b siila g3 B wasS cimse Jalse ool ol aalpd sleialle Bl olj31 55 3,kas

a3 S al K 2 g aum s g0 Slae glial wSlae 50 0355580 b () 98 S 53

Ol gt 59 s1e 530 59 LIS da b Bobiad JalS (slaS sl I Jo Jis 55SB om0 pinbesT ilaghigy 9 9l ge
\““\'C')CJ‘“""JLG%JJL;"“&-} Gudﬁ\g(é‘)\sl_)t&.b‘)d ‘A‘SJ-‘:\SYO’ 5 VY0 U yns aaldy U‘ch‘l_.sdjs -GV ".\A.C)
2ok olied+ ) 5,50 Al w5k olid 3508 55l aE wals Glge @ s 3 S 9K

.._\34\9.} (Y

o8 Gl slaal (g 5o Cpassa slaal (S placs @S g plE L) SR8 G sl WS AL £ glacs 85 ,IS ladaSL
Ol b asa SIS S (idgy s o 5 GR g e G SEA 55 (S eald ey edld (pa s
a5 o3 53 KA G5 Sasts e o) 5SS i sk 3l | ol tne 580G 2 g5 0 Slae s usas
35S 50 obiasd 0 S Bl B mdl goluine 580 s s 50 Slia sl 55 53 Gl S R, s Slee
5 Ggs 5o Bl olamd Cp Sk S sosb 4 s HIELSE G o Shae 5 S o Bl slaad slagadlis 5 50 e
o] a5 855 S 5 4 SIS YO Sl soliionl ol yas 4 Siewsy slaa S 2l a8 oslas (S 3 5 wils o Slae



A g S5l dgh 90 Slio B atliond 5 (] (5255

23 85 3 HISA 5 0 KPS YO 5 VY0 Giyime L al B ¥ 55k olied +1 5 5oL s8] (e slaasS (Bab o 5l

3B 5 Y 5ok i 5\ 5Ll ) $aasS aT 05,8 a5 0ol O deala i Gl s (5 aSaauts
o130 53 15 ol w5 (suien suw (5l s Wil 55 00 2 55 slsine 5 9 Shae (lial o Slae wsags Jalo 0 G358 0 S L

O

0500385 ¥ 5oL olied wSlae (e 55 N LSS iuals slasly

OLALE (3550 w55 5 avaad e Ho (sulS (EE jaie
gxckamu&u‘Sxéaagﬁljd‘ﬁ‘ddﬁhsde‘d
a0l b aas e Grul3sl 1 GlalS ST 53 Glae
base (Sull eiels L € 50 T as 51 Gha S peme
aal ga o Haly dlo o Slae (EalS S o b o csy
580 58U alalllas (YT LK 5 adiyl) cudls
15K o Slae (glial 5 o Slae (il 8l 50 (55580 cule
U‘JLSAA 9 33 Y- U‘JLSA.A K O_.s.‘) alsaly UL.‘?..L ‘J
ke ol analglio Lo 1y age GHE Liud (Y-Y-
‘él:\§ L.)JJJ Ls__sl:l..ﬁ J‘JA J‘:\Il‘ ‘:)LJS:Q 6@%‘) 43_‘.44}3
K) &LA:)) LAUIJS “© CA&JGA ‘(Y'\Y ulJlSA.A K) ._\A‘J
JJJ‘J A.A.g.c):s(\”\\‘ U‘J&AJUAUT) éwd_ﬁajﬁj
9 by S S gans d—é‘é&b‘éﬂbl&lﬂ@b]’d&.‘b&s
5 aalss oK) w0 oled & el GlalS o Slae
oSlae il o Slae GialBE) Gaw Had o LIS S
15K oS @ls Ll3a 5oy o GEsy s Slee S350 5m
S
Ol Job o9 bt las S G0 Brme
2033 Jas3 5 S SL S aans o) slacuwl &by
Sasll o godlola (2ol 5 S =udS 5ais
3508 ctabe slaaiail€ 15 S 385 Gm 3l o2l b
C)L‘J—LAM c_\::s:S uInAlS ‘@‘._\.C L;Lﬁb)fal‘} o USJJ"T
- a1 gads o Slae 5l 58l 5 (s5olaS
OLKas 5 e ¥V e 5 lobLIEL) su S
slr ol Sl S Gwd glassS (VoY

douis
o Ll el daly & kg, slasls

2138 mlie G iaee 5 (S a5 ol sl o5
S0 st ol 51 (S Sgoee sled 4 Sl e
Oresen Olsie 4 Ja5 5 Lsws Bl oy S sl 15K
9 deasa) oS e L8 waS a0 Sk, il oS
Llo didots 13 sladile 5 S (Y\F oS
Soge pla a3 50 WIS ee wb) S50 5 S sl Gus
Ol s (Vo0 Y OlSaa 5 Gl 5b) 05K 18 soliinl
e 5 pladl oo laanl lise (3 5pS (5 530 8LS
Sl pladl e Cor el Glsie 4 Sl sl 50l
Lo sl wile i Jlb oS3 Hos Lla b oS
ot LeilanSI BT pula 5 J 535S 5 dad il s
sl ede slagslan (Ao O soSsla 5o e
Ol som s Sessl Olbsw (o slagslan
5 Ssasle Yo OLlKas 5 SLo e S gy 5es)
oeolie s 4 8L (il 2 55 ok S (YN GlhlSen
soliioul 4 50 835508 sk 4 T 5o Saag) sl oS
Wla a8 g5 (Y00 V 8U g sulyaans) w8 co )53
(slaiaa el 31 g 53 B Sl (0 1l L oL

0B50) 5 i 5 Gaate (Oadal a8 O soss
OolSer 5 Ssasle) wl Dlssan QUL (plic
(Y14

sLS (sl it g 0 g 5 Laa S (Jseal 9508

050035 ok aalsa mlas saly o ad s (I8
el o S wabie Spmeny sele (S
5 SAKS glasal @l glacy plie adlsSs,

Ol (YA GLISea 5 anal ) wole (a8 Lagydis g 5



VP oV Glime; /¥ 0)lond YF /51l oi 9 (55,0W8 (15 4 5l

Ay Soae sl SL IS S aials ol (Y41Y)
by G 153115 SLK s 9,58 (6 i

o5 oxl ae lie 31 (K olsie 4 15K curaal
23 e 5 555530 02l a3l 38 5 eSS 45
slaa S (28 5 5w SO SN AS 5 oS0 Slae o sago
S o bt GLu S Boae S o S
2l o e 03 s Ol 2) plalS o Slae g w,
et 35S 58 cuss Bea b guagk ol G
050k Slid 5\ 5L (S sLas S 5 G5
I oS (S35l siose oluosad A 5 ¥
o Sl

Lagig, 9 9190
o8 @laesye 5o WAL el Jle o Gl
o b (FEaokalndl Gl wse Gl el
L obas JolS glasSol by pob QI 5o Jao S
(iobe g sanlll (guisalils (ulial oy ad alasl 1SS 4
(151 ailaia Gyl ical 3 yes Bt a1l ailai
Job o (Jlad 4AB3 YA 5 42,0 ¥Y oliliaa (25e
WY gl 5 35 4ids YO 5 4as0 W olilyia
o, VF/A AUl sles S0k ol Lsa elas 51 30
a0 ¥o/4 allle glos SiShaa Sl o saelacs
saaos VY Gldle glos Jilaa S0k (o sacalacs
Y-a/0 aals col ol (Su,b Ske 5 o salics
LB gousans 5o dilais SlaSE PH il ol
o3 gldballe Ll (g0 Hha 5 a)ls L8 b gl
—5S00s8 sladdn ol seay LS o)l plas
Joaa 5o e Bl ¥ B otis Gae jo S oliand

C.u.u‘ sl QJJJT \

s Slae 5wy Giul3a) s 4S iaas oliash (slao S
(YN8 OLKaa 5 o yl) SKA clus sund 5 sags olS
SOBE sl olaml 5 oS sladuia (hals
Sy Slesa 51 558 la 5 (YVVF OLlKen 5 fwa)
o S oo mland glas S o, 51 alb Jaas
Lau S ol Cnsiamslio 3 (S (YA VY ILKaa 5 (e 5l)
Soge 4 S aila LS ad; sanl il slag st
SBpdige Soae S LSS opse G Ly Jlod
Soa palie e g adllius sk 4 1, OlalS a4
LagT alions J31(Y-VF GILIS0n 5 S o) widids oo
Shead bl ((55A0 il Gask ) Wl e
e Qi wiba wls S Jlabs
9 Oxloma 5 eSS (GanSl ke oA G g0 98 528
SV OhlKas 5 ) wdly L) wl s Jrals
ohalS Gask 5 GlalS w5 lag iSL aaliins st
Lo sn (BT a8 Gask 5 G35k LLoks ol
2olus slacal plie S das 68 5 b g5Laal]
Laabial) sl Sy 5 oy sl 558G (2alS
GBI (Y210) GlhlKen 5 flua (YA olLlKea
S e B3 e 5 (pliard 35S 058 S s
835083 130 8 S (gud; luo ot 5 0 Slae 553
case ¥ oaok slad (fens oS oS cdls Gl (V4VY)
D158 OO0 (amosa 5o Gls slasd (a5 e slass il 53
I G plis)) 5 (Su35lsm 9 Slae @ils o Slae ly
< wals Hlas 50 (Y4VF) ohlKas 5 aUS s S
Wy Ol sels plasd 5 (Fewd slaaS 9,
S Slae il 58]0 gl oo 15 Glu o Slae (gl al 50 Slac
aSlae 5 wlo (g Glhse Ols 25, do s s
sase; oll 4 fws la oS 0B LK Gl e,
SolSan 5 oldel (YAY oLiKea 5 oLS) ol

uﬂ:tLéJT Sl Jao SA (sbsandi — 9S8 398 Giladilio Y Jgaa

ol S
oulS Sk Saas slial ‘ >SS ol pH
mg.kg?) s B ynlic 55 5 _ 3
S edl ) (Mg.kg™) Cis L e Lz;;j; ,&wJS_LM O s K G
A cm
P sm) s
5yl o obe ey, Cu Mn Fe  Zn P ()
i T S Y R N L) W o NF MY AN VNV e




M g St 305890 i S g1yt tlbousd g St ) S35

o wSlae (glial uad Hshieds (Sun; le) oo

o 3l s S el pale)T aals 58 5l e st
Sl &) o ds G 5s O wlaal ead il 5 slad 5
W 9 Gpaosa dlaal G pliy) 5w S olaml
GladS 53 5o Ggs Ho Als slual g fuay ea o aly uluad
LaoyT 3 Jeola (slasals Silis 5 (s Sa5lal Lol
bl wdad Joaa so ol ol (B3 Olsieds
058 oSS Baob O G Saa 5 s S ki
s VO oo b (Sl gl Ho s 0 suds Saa
5 OmaS 558 b el Y cue 4 5 ol S il
28 51 S o sS85l (51wt s LagT (S
» 555058 ) auK gdaye byl Ho o S
a9 ol s S 0 (BBCH Lulids ulal
el soSeslal 5 wo S s lad s sl ol
i alasl LS s 055 5 ebans bl 5l suliioal b S
soliienl b olaSins das 5 0555 5l ans 5 okie
008 5 s peddie dlas calue b pwe 4yl
a5 S 55 L bogs e slasaly S soliil b S
el sl b biSiws calue 5 LSws oy
o 9 Solis ¥+ V Jue)ud daculas LS 55 cialiws
O e GRds dwens goSedlal gl (YeYY
o S soliinl jie il 04X 00 slal 4 osasls
Vord Plews st csaoly o) A gl
-d S 5o 50 Soate 4l sl 5 a5 sl e
anly oo JAls o dig opl @S 0 g sad 4w ] sla
Ol g sualiine b aS wd o suls LI58 ok odule)]
il 3ol sbio) T S crand 5 alS
Of el Jilaa oS spole (wliae ol 51 S5 58
e 53 5 S ayad wgs sy hal ol Suw mhacs b
LAGIA ylual p gane .adine suls S 8 58l & gs
9 Olusian) 0 S Gadide | Saw Gldigy dess o
Al ST ala o 5o Jsbis,l Gan b (Y- VA ol,Kan
UL o (SPAD) i Jad 9, ol&iius 5 suldied b
o9 Lasals SSLie 51 5wl oSenlal Ggs 0 Sy
(2l oalos le)y Lo ol soliiel kel Slwlas

Ao S Jalae Falas Ho usase slads aaosa

c@m,gdw4§ym@:€ujiguJu§
YO 5 VY0 Coyme caald (yfgie 4 8 S S umn puc)
Ol Lo Few) slaasS 5 (suy) LS o o SIS
So00lS aald Glsie & (Fewd 35S w5l pac) pla
1 5l 5 Y Lok slisd wsulS N ksl
e 5 05u0a ass (Y Luob olad +) 5L 580
0 oblee s S ol (03558 7 ¥ sla) o))
SS S g bl 5 S il Jold (e
Job € el (kg 5 s53) o) 4w Jolit ule)]
ool sl S G dall g e ¥ pase 5 S Y
o8 e V0 LSl s dbald 5 5 ad S s s
G Pt a5l o ol dilsl 5o ek a4 S ks
- Bl V=Y Gae o Chiay 58 o Hie il ¥ dlals
ool el ) Lu dolill weds cal g
OLALS Lo bl s um slagolul 5 88 o)
s Do e 508 slacile o sle i udy aladl
Sl 5 ey slas S s S aladl aglas Hgbas
@ola Lo T 5 aluS 5o 5 wians S g o 518 e
Jsane 3la S 50 6380 carea Hla SV A BN
Lol (oo o saisbes oSl siun 3ub 5 aiicua
S i 9 godie Jaall) slwo B L L
Gola ¥ ooob olicd dew) oS o soliiul Lag]
Tl e ) ol s 8L g oo
©gm) Mg Gubigagogm 5 (P25 dyes) il yo KT
i OS50k 59 LS b S 5 4 4S wal e (P13
LS 4l sel Bl sl 5 JT slasl
oLS (5150 T ks Qa8 4o Hu 5 Jslasls s s
) 3 S (YWY lKas 5 Wigaa ) W0 S e
el 59550 saiiSen® (slag SiSL ol Y L oL
Jad 5 Jlad (56l olse i 5 cala SIS
B slacnelis g (O e Sl iy wal (S5 S
Dls ol sy las 5o 15 a5uk 5 Galsua (s
m i) Al L 5 0 A S a3l ge Gl &S s
ealie 5 0T Cin s b g il olial (385 oL gl
L Sk sbuasad 5 ey QLS oSl (it
(Y V Kan o BLa) wias oo 158 53l cas



VP oV Glime; /¥ 0)lond YF /51l oi 9 (55,0W8 (15 4 5l

Cudila y9 goa Ll
Al daulae V o)y Heoldi) b cndily p pedal i

(Yoo ¥ bS5 pusls)

cudloyp peali = dls o Slae [ S35l g 0 Slae xy v s

- ol VY/A) S gs plaS,) cp 0 S W S paddie
oS 5 205l LUSA Hua SIS YO 058 Hlass 51 (e
330 (e il 0F/F) aals Hlass € 3lais 55 0T (o5
p oSS YOL 9 VY0 4, K S uls Glis mli (Y Jsua)
L dslio 5o 1y €5 gl o580 ploasd oS LS L
Jsaa) als Ginlssl wm ,u Yo /A 5 VA s 5 4 wald
530S L5 €5 5185, S ols G315E (Y- - 1) Ll o
Caeul ools (LS a5 by oo Gl 38 555505 5 S
pacaliy 5 Hud (slas S HUS o i3 a S oK«
95 5 Su)) aasee Gl 1) Gl ST g8 Glhae
JEBI € Gl g Bl b 0y 4S pla T Ol (Y40 F
OLKaa 5 3355) cl Ladil © K, 5l Laolbaww]
ol iy 5 Sl 538 Gloae Gl 381 b Cnlosbis Y1)
S ol s Slgie Omiaad - pdipe 09558 13K €l
paeeds Gl 38 g o g s Glalba) s 4 35080
5 @lesen) sdipe g g, Gl cas ( Joles

(YN0 olLlKan

i Gl g3 310 93 9 S 53 el
9 So gl S uls plas Gulbols wad Jsaa
A0 cad olaine b 4 S Gl de
e 98 Gy i S LI pbad glas S Ll
Jsia) ol K glagadls ol 5 sl ias 5k
5008 pae glaslas on deale @l pulial s oY
8050 958 LS o SIS VYO w58 5 (pliand o S
Ssms Gold e ol BUEAL S plac Sl )
o, 9sS LUK 5o 8 SHLS YO 8,8 Hlas ekl
oy YA Gloee 40 1K S s (R0l 380 s
Sor s (28 Ol sl Gl e (7 Jsan) wa S
Y0 auulS kulyd cad (e sie Bl YOF/V)
ool (ol (nSaS 5 (oliand oS HUSa o o SIS

Jeola sladils (55 (2sSEeoa O Guy 9 il o 5
aaly Ho wls o Slae Gl gie 4 o S Sad 1 9a 5l
k438 Sl o e

[V al)]

O 9y w08 Ll

“).‘S ala eﬂour.\” s HJd 6‘):56)‘4.:‘;3@.;
sud B blo 328 Gures (s S 05 Blo 2218 YAl
J‘ﬁﬁwb&aébﬂcl)ﬁ.ﬂ‘m&‘éJJJ
saliieul 531 U5 g0 b 530 a sal 553 o0 3% JUa B S
B wo L dlal JUa Hus] € eyps ool 4ok
sals el el ¥ Jilaa g a0 S 5158l ol olsa
SSle 228 culgs o0l JouaSS £A50) Jae B ol
dmss S i SEA Gl JAl G ola
5 e 55) w2 il (1) ol 31 suldiod L G 5
&A)@Lc‘.a :)l :)33 L.)'EJJ JJS.LAL .(\'"/\ ‘:)‘JLSA.A
i S las B2 5y doyu Lo Bla o Slae

O.E‘.JJ JJ.AJJ:WZ'W]./WZ [V 4.]9..4“)]
bl Lo G g lo 3218 555 W2 dbaal; gl Lo

S sl o digad 5 (Blo 2218 05 Wi 5 K

Sobel Blaculas
5 Lesls Gug Jbp cud eulel wia3 3 JS
solel (slata3a3 (slon b aladl laguiloly (S35
Lasuls 5Sile 5w sulitd MSTAT-C i3l 55 3!
53031 sulad s 5 MSTAT-C l38la 55 51 sulitead b
Lwlio wmyo miy Jlaial ma Ho (SSls (glaiels win
saliiul Excel 51580 a5 5 aJSE aveu 53 (5150 S S
wu S
S 9 bl
445 9o &Lﬁ‘,!

olie puabsly w5 dela @l gulal 5
lard 35S robu 585 s G ) (Y Jsea)
ey 35S 35,18 55 el s ol s S 153
LaoSilie arwlie 1 Jola ol Guliad s 8 S5 153



9

g (5919 54898 )90 Clho (At p1 (otlronnd 9 (Samnt 5 (5395 ]

VYIAS 5 VEIYY a5 ) o) 5L 5u 8 S LS AYO

J\)SJ_)-)‘)lS‘AJ.CJLA;ISJJC)TJB‘AAJ(MJJ

(e el YYV-/V) oS 050K ane alla o
LaopsSilie dewlio cpinaa (¥ Jooa) oS saalis

YO 05,8 5o Sae (R 5yt Hu Sl oS oy las

503y o 3 a5yl 5398 s a1ty 433y

3l Ly - padls gy s i ROENST = @y
] ) abhofle  glpas o dgpdhes » ) . Sy Sppbe  Gpps) . gls
G HEn , sl dl gl ST e bl
iy e s
<Y \Y-Y bjove -Jay Yy +\d YARYFE/YY YAV YV/rY \Ye¥ YY/AE WaNFY M- Y IS
JOYONs  FYFV e YA e YAMA s FFM e LYNS FoWTEIVEs  VY/Fes YVAVAFEE  VEIYPas  YRVYFas  OYAVY/AT 2 LARVEs Y (A) pliasti o8
s BOAY &2 o[FFY es FlE NS fAYNs  of-ans  AYOVYTV/YY ss Yo/f# ns BAY/EY ns TO/FY 22 W4FANS  \--AFlVNS  YFY[OE NS Y {B’H) £
[-¥ANS FVA NS [¥AY 8 bjoAns va/ans - -f-4ns FYTAYOIFA & WYY ns YIAAY NS YV4 ns Y/aons \FYYA/fANS YaY/Ans 4 AxB
|y \iia! Y T/F W ¥ VADATY)fF \+[oF YoM ¥IA Yy OYANYD \YV/ED Y 18
\+fof yive k4 FIY \Y[YF viv# \E[\F T NAY YA 443 \4YY V¥ - (1) &l pasid sy
ol 303 &y iy Uil o 30 o gina g o gine i i 50
Lo, el 59 s Son pha padld Gl caw

Cos oo oALS Sa i g

29D o Ao olamd g Al g Ho (jaa 5 9A alasd
1K Gaaosa 5o Gla slasd 5 Juwns oS Lol 53
sl S Lol 51 S Sose Ho wss Ll bne e
w8 el sdia ol o 1) obsine 5B b
09 pSSLS YO 5 A0 8L, Hlas 9o 5o (Y Jsua)
VAN S 3 4 4G gs 50 Gy 9 alaad o 60 0 S S
35S w8 ane b dnlie o «S s sae WO/A
YV 5 VWY Oloae o 3 4 (sae VFO/Y) pliad
LacrSilis i Suigpa (1 Jsin) s S emys
w5l 9sS HUSA 5o o SIS YO- 5,8 «S ol lias
o 51 S e Gpassa oo wly uluad o UL Gl
29 2SS YO 5, L1 eolspae SLEAT (g LT
55 (98l&) 35S 350l pae (Y Jgan) sl las H1Ka
Gy (3ae VWW/IVF) Guassa oo wlo slaad (58 Gulb
3308 aS ol G LES i (V Jgua) Wls pabaial s sa
aald b dewlio o 50K a8, A SHLS YO 5 VY0
S g o 53 YY/Y 5 YF/A (il 55 a1y 45 gs Ho lu ulaas
Godidie G 9 (paosd sl (Y Jsaa) wday
Lagmsas s Ly el 13 5 Shae Joruilly s opuans
Soo dinh ) g Ladsly ulass sus S s o Wik (S5

VYO 0, (Y Juas) wo S saaline (awsyu #V/YY)
pac b anwlie Hu e, 0 5088 Ho a SlS YO
G5 4 ) el Sa Qg wue s 0 S w08
Jels 0130 SV Jsan) ol Gl 381 aem 50 VY/Y 5 A/Y
3 oLS i gl 5 B plL) Gl o 1 o
35S 95nlS 58l et Sl S e Gl S
Cha Sse oo il oo S ol cud (350
B85 59 ol swu S de,de 5o e (Rdig
BB 8l 83550 08 sl € wa S e
393 5 9ol HLALS Sy s (a3 5 | slabaalle
LA s slass (alS 5 S 5 (55w s Gaob 3 O]
OlolSan 5 JaS1) s g oo S o (18IS v sl 3
paels Gl dacls 4 G358 B0k ) (Y
Ol oa e (Sor slad sl wd, Gralbal 5 sl
Ooea 5 daal (Yo S, 5050) asd oo S ehas
Al Gl b (B350 0 S oS wials Sl (Y-1Y)
S sladsle s olS ol Jasliy 5 (ol sl3a
@53 oS Saw Ghdigy s 5 S e 4adl Ha
5 @l (Yo VY ,ISan 5 danl) aau o Shol3al 1,
232 alic aals € wu K GELIS (Y1) olKaa
LS (gl plans Sidy 4w 5 olS 5L o)
sralols v Oninps 5 (2138 jalic Dis o
) o lard Las S Sl saliil byl pl o S



VP oV Glime; /¥ 0)lond YF /51l oi 9 (55,0W8 (15 4 5l

@hard S 350 L Gaassa slaad S sasa
Gooo8pae 90 s (il anulily 5 H3eud (55500
GBAS 5 3500 s st Gaob 3 O3
o8 Glo slaad (Eale) as Laddls ol 5y o cwls,
ol dals 4 (G300 W s S (passa
ol 59 5 LIS o0k 9 (5T 518 0 go aal 55 53
Oposa 5 Gl slasd 5 B Hu Caa oA slass Gl 53

(VN 55mb) 950

-l 5 LGl 3L a5 e (53T ol ge 8Kl
Ky (Yoo ) Gusadl S 5 Selol) aiieua LagT o5y sanS
03950 3,8 Gl el 4 wiials Gl (Y+ £ 0) aga
Ole oLl a0 S G 59 aaosa slasd Gl
OB020 S8 ORI e (5085 9saS oS il
Ot oBS G OF 51 G b 5 il Cas o K
olasd GEalS Cais 3ok ool 51 g sad LauK gdla s
e 5 (Vo)) S,s0s) s S 58 (s
09 Omassa laal 4 W0 gad saaline (Y41Y) oK
liard 0 S W5 L Gaassa Ho Gl dlaas 5 S
GBS 55 (V010) ollSer 5 o cmbyee Giul3d)

IHS obS o (A 3 3 09,0 295 T obaes yil (Silas danwslio ¥ Jgua

KPS waa bl oo wly slaas . _ .
. o=all N i Mimoss Souphe G
D Gl gy . s paos> ) o0 plos
. JadgK 5 (cm?) (cm)
(%) (%) (no/m?)
(no/plant)
PYIYY D Yy b Yy/o¥ b \Y/ve b \Yo/y C yy-/vb oF/¥Y b aals
VY/AF @ YA/Avab  v¥/AN ab \V/\4 a \v#yv/o b vov/s b so/00 ab SUSa 5o 8 SIS AYO
VEIYY @ Y-y a Y£/-va V4/0A @ \Wa/A a Yos/va VY/AY @ SBEa s a SslS Y-

wlasd 5 S € wuge saaliie (Y410) oKan
L oadilo s pedld o gage S aiiianls L) 5w S 15K
2ol ade B4 ol 1 pliasd 08 508
o e (S50 g 0 Slae b dewlis jo wly o Slae
S Pt edll iy 5 0 S cule Sl &S o) pee (s
C..ui‘d‘)f ua.&La.’b &‘ﬁ‘ Sl 84 93 UT U“j‘fJJ J.abe
-l 358 58 OF 350 U3 4 055538 Ll was
Cl sad suly cd (golaisl o Slae (ol 5 La
(Y1) ololSan 5 game (Y- o GllSan 5 cpally 53)
S Sar; ol ol 0 DK 55 5 a5y 5o 50
ua.;LCL o9 ‘J (5‘)‘.\63:.4 L)':‘:‘ile‘ Lﬁl:"“f"':' JJS ..\‘)..t‘)[s
Sanl ol se 53 age O 05088 s S &els Jud 5K
S5 S e 58B LS5 Jii gL Glise 0 2 S
Ll sla) ey o LEALL Ly oS58 305k
9 6oL o) s Se Jais wls gl e

Je g AS padlid g Cudily yy oL
Gide pohe on € ol 5T 3 S wls
5 ol peald Ll 5l ol oS slajles
O boasls ssas olsane ol s K Ledla
Ol oo 2 swoss dose ) las S 3l asa
@ osbad 5 (Y Joua) w Dlapae st Lagadls
il padld (p 50k LGSl daslis 5 ol
o8 (Vo/Y) Jsds o peala 5 (aajo YF/0Y) 5K
8S 5 el asS LESa Lo a SIS YO w8 Ll
(YVIYY 5 o0 YV/OF i @) Lagaalia ol 0 S
(¥ Jsan) ad deala 0 0508 G baslyd cas
oeald syl 0 S LHUSa oo SIS YO B yuns
oAbl b dewlie Hu 1) Jads S el 5 cudls
03 pSHLS A0 Cyme g wumya Vo /A 5 VF/Y S 5
2l € e | agaali ool ol ol 958 LUSa

O (Y Jgia) wedds s g wm pu Y 5V /Y LS S @



ay g NP9 5898,90 o (B 1 (otleonw g (s j (SIS S

Cos S (05 Ol cun (Funy oS w8 <
Geob O ) oS € wals Ol 5 e S DK
Ao wlg 5 plie solic 4 slS s (il
oo OLLS K3 ale wl$ Olee s s, S
8L S iy Gl (Y1) OlKes 5 Bk il )
oda GuS Jolie b gl lassS Ho usa g0 sla
Wl 5LS uyse (sdieln,y 5 Baen Ll jalie
S Oined o olS wd, Sone e md g i
Ay oa s S BT gl alide duel slasl

L oe (ol s all g L, e

Oy uyslas g s
(Y dsan) 0obols w323 Jsan 5 Jeola ol
SoSlae 5 o ye s Gl 9 S Lol Sl aS uls plas
35S Gleal S3asas ol b iass S lapae 15K (25,
s 15 solasine 585 o2 s mmss 5o B ol
A0 5 e 0sS 5e ol o< JlEe S s
Joas) ol o2 95 9 Slae 5 aumss 5 1) sols e
35S LUSa o a SIS YO: 5 VY0 4,8 slalass (Y
Ofs0 Gaesd VoA 5 Y Glaldl sels QS 5 4 6
(F Jsan) Sad 568 G o Jal 5 b i 50 158 @Sl
GEoo weess (e iote oS ol Gl LSl el
S 59 & S SLS Y0+ e il (i YV/AY)
YYIY) Geso auosa (pi3aS a8 saaldie syl oS
35S Dae Go) wald Hlad 4 Gl (wey
L1 solasine SUEAT g LT s 51 4S5 g ((pliast
Al Hlas syl LESA Hu 4 SHLS AV Coyms Hlas
€ 9S paddie Juw) glaa S Lol 351(F Joaa)
35308 Sl Ha (ae s YA/ F) 55 wa s el
3 Y ouob ol 5V Lok ) sl Bl s
O Dlas Lo (sems0 YY/Y) OF Gl Gasicmls
@l Ginad (¥ Jgan) sel crs &0 ey 058 0508
s SLae ot € 08 (addie Sl wwlis
Sleded 55mlS G laie LUSA Lo 5 VAOF) Liss
S o5 ¥ ook olid 5V Hbs) G slas s
LA Y 050 olind sl slas b g bT Llal 5

f&)dﬁd)@ﬁ&)h&zw‘mbs)‘d@m

9 l;.\s od (Y“Y\) Ql_)ls.n.& K) u_sla.l_) (Y'\V le&us
< wals ‘:)L.T.u CA_)J B (Y“\\) 6..\3:'_)») 9 _)Jguja.ASA
J8ooE pedld s cua 30088 9SS W8
s S
gy SUA ()59

st 53 aS ols las Gulisly 4das Jsua o
SlPne G SEA (59 o Fem) 35S 5 (pbasd oS
- Sae 550 Laslas opl lEie 31 4S 55 s 5o s S
0 S (Y Jsaa) ol Glas cdas ool g 0 1) @ols
SEA G5 olalB cae (Fews 35S 5 e, (pliands
SEA 050 (riohe S ok © s S K lad
BE) ‘4;\9.‘:5 YO JJ.}JLS Lﬂ‘)":‘ od (‘z; \/\/YY) Sgs
(55 VY/XF) 33 S5 555 0 565 5 0551 455 LS
(F dsun) ael crws € 0 S 05008 o balyd o
YO 5 AY0 S 4S 58 adide g Silis dewlis
as pae b diwlio o syl usS LS o a SIS
s o YV/¥ K) VA ;,%3‘)3 “ ‘J G g SaA Y .AJS
55 iy baosS Lol 31 (F Jsom) ol Sl
o9 (‘A_S VAIVY) G o SEA s sSlaa «S ol olas
Slacd 5V 5ol ey slas S o153 018 Slla
35S 35,8 aae Hlasi (¥ Jgan) wa S saalin ¥ 54,0
(oS AYIYY) Gop S 055 Jilaas 5 (aals) (Fewsy
Soae 5 5ol olied O 5 b5l G glas S
WAIO AY/F G5 1y Gg Saa o5 bag T oleas
i) 35S 0,8 ane b dawlBe Ho s pu FH/Y
@l IS Sda 055 QlBdl (P Joaa) aadas o sag
C,u.u‘ Sy y C)L.\:;‘ ‘L.l Jdals CJ‘A-‘UQ.A o9 OSJ_}S& )33&
.(Y'YY ubl&u 9 oo YYY ubls.n.ds K) u_}.M:‘)
Ol 381 Bk 51 (555880 358 Sl sass S 3,18
s 5 S 538 Glae Gl s S ales 5 o
‘Jé&)d&i@édbbﬂ#@)djbm@
cala 5 ot glacullad 5o (550 € ol
e 5 08 o Wl (page (18 Ja5K 5 Lol s 50 S
-0 oLS o Kad sule pand 5 (g, widy Glul 8l 4
Wials L (YY) sl (Y10 OLlKan 5 (gaed) o s



VP oV Glime; /¥ 0)lond YF /51l oi 9 (55,0W8 (15 4 5l

SLelsl (Y410) oK 5 eduulie s S glaSilasl
o) 35S L L L ol (2 55 wem ju oS wiil
00 SLK ol e o Slae Giul ) b o Liul 8
ladllas 50 (555885 5 (e 35S (BAE 85,8 Lyl
ol s suly GLEs (YVV) LK 5 i sdian
Sl salaia) o« wis S 5,18 Y+ F) guS 5 colas s
S ad, Soae slag sl daa 5 Jaw) slas S
Ol e UL i 4 olS g psiens Baob
OLKaa 5 (wals Guinen 00 S po Gy 2 g5 s o
23 K ey o Slae s oS analy el (Y-Y)
Sl e leard 5 ) las S (BB 55 lS

il dla o Slae g 52 55 s yu Glul ) 5) L&l

s o, (OBSa Lo G5+ /AM) e, o Slae (g 5aS
ey SLaS Dras (¥ Jsan) ol pelaial
w50 T AT 05,8 5 Y Lok olaad A 5L s
Solae 5 am s WY 5478 & S5 0 1, 15 (e,
BXIRV-SXI NI ) /P R VA GRS ET PRI PR
Sososl (¥ Joas) wdds s aala b wwwlEs
Ol 38 o e 55555 9 sS w58 €S uls las (Y43 )
O 5 Sae s S K (e, wss Ll
G ooale w3 S oLl€ 4 wals las 50 (Y- )
(Voo¥) Slsadl s Bled o 158 G2 55 aum 50 Gl
pac b aawlie jo Jun) oS 0,8 S wiols plas

Gl s 5 GRas Oliee Ol Gl T w8

IS O gy 9 stas g ao o dlgs Sd (59 g3 (e 295 9 (abaanddi 098 ool il (Silae dunlio —F Jgaa

ey -
- Y¥/Y b \Y/YFC aals
. vo/ov b \o/va b SUSa 5o 8 SHLEAYO
B TV/aY a \A/YY @ SBSa 5 8 Sl YO
-/AMD YY/eNC \Y/YY C aali
\/y ab Yo/vy be Vo/\Y be Y Lol
V/AYY a Y#/v b \Q/AY b Y ool olews
V/\0F @ Y4/-¥ a VAIVY @ Y Lol olid Y 5L sl

Soae 5 ¥ 5aob oliad O 5oL Gun slas S
Lodewlin july G yo Glo alaad 0 < g0 ol 88D
Shaals GRal 8l s 5o AV/A 5 VYA VA Gt S 4 wala
:)| suldn ) ‘JJS “.\_Sj.‘fSYO’ J‘):\_)\S -la;s‘_)uj.n_)d L&j-)"o
Slaas g, T o155 5518 5 ¥ Lok olied & 5L 83
s Hd \EA K] \'c\/; c\//\/q 933_)3 4_3 ‘J 4:1‘9:' BE ‘C\‘J
Ol ) (Sha Giassy onl @l () JSE) andds 5 s
e u__‘sl:mf.ﬁ- JJSJ Ry JJS 5 suland S
59 Giul8l ol g wn S 1L G g Hu Gl olaas (il
35S 3508 B Sgusmas Gl oS 08 byl
e Ol sl Lol U ollas o w3 e
ool ulaad fu s UL (YN olLKaa 5 (guans) ails

5 ey slausS ) solitad Lyl cald 15K G

a5 99 ya daly alass
(Y Jsan) bl a3 ) Jeala mlis Gulal
2 Eolaare Sl (Fuwn’ oS o (oliand o S JilEie S
5l LSilie dowlie oudls 15K G s Gl slass
cal (sae FIYY) G o ls slaas o 80k <K uls
L ol e a0 0 oS H0Sa Ho a SELS YO 05,8 bl st
oliwd 5V 5ol Faw) slasS Bl oK
(332 1OFY) padlds Gal (5aS ael s 4 ¥ L5k
il (P 5 (liard 0 S 0 50l8 e 4 Blate 50
530S aae b 1y soluigine ST (g LT Ll 5l <
olad 5V 5oLl ol suliiil bl pl cad 66l 0 S
sl oS ol ol i (V JSa) ols olas Y b
350 8,50 0 S LS 5 8 SIS VYO Hlas Ll y



0

g (5919 54898 )90 Clho (At p1 (otlronnd 9 (Samnt 5 (5395 ]

Ol 8 5o (Pl S culte QB 3 e oo 1S Bss 5o
aal sad GBS Lgw olS a5y Hu ls olaas
“Ja Lo SL g SSL ) Gew) slas S a8 e
K) Qﬁ)&; B iy alaas L)I':'.‘.}é‘ o 9o (Jﬂ.‘.us PRI

s S 15K oL 5 5 o fuayea slaas

Slasd seags 4 Ol 1 GhasSy Cnl Lo (5L
alla 5o Guaosd 5o Gls lasd 5 S 5o aaosa
oo Aly sluad s ols cud Lag S ol ) sulail
058 b mad G 5o Gamosa sl s aposa
O5oA0 &S aiils HLell (YY) lSan 5 (& s
lge Ol Bia 5 LS 5 cae Pk (55l dila

Baals HLUSa ua SISV [ o a Sl YO
4500 a
P& o \
3 3000 - % cd cd 44 w bed  bed \
Lo § N EN §
TEEEE
Q90 ;;5 435 Cﬁm P Q908 PXSL NN

IS dign ja dihs alaad ju (Jawy 90590 SLAS9S (5 lasi s 5 i (aSiles deaslllo - Sk

0 agaa &S cals Gle Gl oo onlly (Y JSE)
3 35 L (S55580 0 s o (Al ws o
Ll slasles (bt oS LS pae Lol
R8B 8 5 5 Y Lok oliad 558 5 Y 5k
FA/F b5 o Gl Y 5oL oliad 5V 5L
Bad &els als o Slae o 1, a8 OVY 5 YV
J_).}_)‘S‘JJS_)l:\sA‘)J‘A;JJ:\S\YOJ).}Jls_)d.(*dsﬁb)
2 solaare Gl ¥ 31 Y 55l oliad 5V L))
&8l 058 U8 S Jls o sty dls o Slae
SR edls cda ol s 6, ) slaasS ol
35008 Gaw (Sl S Gledan w8 5o e
S L usS g0 ol e LS Sl s pliasd S

00wl sad Ay o Slae (gm0 0 B L ale

dila g Slac
Eolagine ssb 4 13K €l o Slee aalllas ol o
28 K18 ey 5 bt 35S (EKan 58l s
09 oL 5o P/ L Gl o Slae g S0k (Y Jgas)
ol ran 4 8,5 9 LUSa 5o A SHLS YO AT usslS
ol cas ¥ a5k Slad V55l 5550 (B 8 yms
pac & bgse SESA 5o 03 VYAV L 50 o G saS
olasi (¥ JS3) us G o (ploand slas S w58
2l oo sl oS LESa o e;ﬁ:‘s AIARRIRBYEILS
2 olane (ol S Gy 0 S golas ol 5
Yo 5 \YO (9 ok om mdls €l o Slac
Gllas 018 Lol b a3 5, 5l 0 oS 58 Ho a SIS
SUEATY 5oL olid 5V 5ol P slas S
IS 5 sanli o i € BBl s pa s sl e oL
Sl Gl 9 38 L plasd oS 4 K 5L



s ‘C)SJ.):f:' uﬁl:s.a:ul (_;LA.JjS _)‘ solding «S wnidly
soSlae (595 0590 s iy S g0 58 (Yo 0)
LS il cuws daaty opl 4 15K 5 Slae elyal o
Opoidis 9 4A8b Gl IS o Slae (55580 (hloal
SUSa 50 5580 a SIS Yo e Cipume b Gla s Slae
aslS € cl sols Glas oladles Lo S Jols
cage posborwsdl 5 SBLSY Gaw) slass
5 (Vo0 llKan 5 solw) 1HK @ls o Slae il
ol sad (YoV s olLKaa 5 salyglali) ola Sols]
o8l slacsSL b il 51 Lo o Slee Shalil Juls
5 ey oliad (35500 S ) Al alS ad,
ol cullas (53l 5 ol o OT 558 wsae <oal
(V“ ’Y O‘)‘S.A.AJ)J‘S) CZ.\-A-U‘ 0y eU&‘}‘:\SJJJ Q‘)Sfl

.MLA-:L m‘)t&b‘)d‘:;\}‘*ﬁ\\’o

cd de

g | Q

bl

(LLsa yu o3) dila o yslac
w
>

352518 5 ael ioss) (phiard 3 S Gipeme U oS Jla
cad 0 ol 3 LUSa Lo a SHS YO Lo \Y0
< ulo Hlas lag:Sibie dawlis S o ol sud GulS
35S LUK 5o a SLS YO 5 AV G yumn bl pd ial
w8l asSlae Glhee V 5oLl Sl saldinl o)
O Y Lol ol ) soldi) s ys 0F/N 5 YTV
slas S 8l 5,8 5 wm 0 VO/Y 5 VY/F LS S
dAs S ess AVY 5 Y/ G S 4 A
BB s 53 (Y237) Bl 5 (ol u (Y JSa1)
GEOIS 15K s Slae 53 G350 Few) 5 (olbasd o S
Senll o, K L 1K @ty o Slae fyidus S iols
Ll 5o aS (a0 csel crns 4 (355555 3 S o
gl 5o I Gy s Slae 0 Sot (few) 9 S 3508
i el G € G358 (plasd 0 S Ol sk
2L solagre Juals S55500 0sS UL alie
Sl (Y410) OLKaa 5 G o e 15K wils o Slae

m‘)t&b‘)d‘:;\}‘:ﬁs“a'

ab ab

N e
g N

aal Y ook

Y ool olas Yook olis+y 5L g0

ey 39S T gl
IS dals o Slas ys Fewsy 90,90 (SLASS (s las S 55 ) (aSilis dewllis —Y Jsub

15 0Ll pesades a8 slaslas wylS o S
Dl g et S ook O Few) s sosl 9 S
ol 5 aSlae G5 @ sade Hiad 5 R0
saliioal Ll pd 5o 55 G2 5, wam o a8 15K Slae
il il Gl i slassS 5 assl 0S5

OB o g culgs 5ol s Slae 5 G2, s

iS5 paSaaais
a5 ool (liard oS 3 GhasSy (ol L9
ot wSlee 1Y 500k olid 5V 5oL P
OB (o a0 I LS 2 g5 (slgine 5 0 Slae



Ay g S5l dgh 90 Slio B atliond 5 (] (5255

s el 530S a5 15K 5 Ul G 55 9 Shae
5 i) sl S 5l A€ soliin) € el S daun
GhalS bl Ho palie Go3Sla WIS e (55080

.AA.:Z-L' Lﬁ"i"‘f“:' 6[.&435 :)‘ sulaiil

Sl Seubpn
635052588 a5 8 slacaclus 31 abiwy cpw
sbls 5 ol glaslanl )y pluba,K 5 als
s=os OIS (5l 5 LL GSHES (Fre
Sl Hunbla G sRisls (o5, slaS suiils
sy S5 JUS (alCaule3T cblSal Gl Ll

l e Jae @

Lo S (Bl 350, s SIHK GlalS (2 5 0 Slae
YO Byan 5 Y 50k oliad 5V 5oL S
2 oo 585 Bt essl 958 LA Ly a LS
e85 bl Blad 3 ssas ool b g Iols €l o Slae
Ll wad eyl 9 S pob 358 L ol e
Sos8 Ll Y 5ol clicd Jw) o S Glllaa oy,
SESA 3 2 SHLS YO 510 ¢ ohas o oS a1 3
3529 SO Y L0k Sliid 358 bulyd cal sl
050k oliad (Few ) 0 S 3558 Gl ee Crl b ol
Sl 15 a5l 958 S Lo SHLS VYO L Al Y
0o ey LS 358 5 UL o Shae & plieus

9 s o ol Bl sl 59580 B as

ouldiiul v,y 40 &aL’m

Abbasdokht H, Salmanzadeh S and Gholami A. 2015. The comparison of qualitative and quantitative of
soybean (Glycine max L.) affected by double inoculation with Barvar-2 and Rhizobium japonicum
bacteria at hydro- osmo priming condition. Iranian Journal of Field Crop Science, 46(4): 569-581. (In
Persian). https://doi.org/10.22059/1JFCS.2015.56807

Adams MW and Grafius JE. 2001. Yield compensation alternative interperation. Crop Science, 11: 33-35.
https://doi.org/10.2135/cropsci1971.0011183X001100010011x

Adl HR. 2007. Estimation of leaf biomass and leaf area index of two major species in Yasuj forests. Iranian
Journal of Forest and Poplar Research, 15(4): 417-426 (In Persian).

Ahmed NU, Ferdous Z, Uddin Mahmud N, Hossain A, Asad MD and Zaman UZ. 2017. Effect of split
application of nitrogen fertilizer on the yield and quality of potato (Solanum tuberosum). International
Journal of Natural and Social Sciences, 4(2): 60-66.

Ajam Nowroozy H and Mirzaei H. 2007. Effects of planting date and different amounts of nitrogen and
phosphorus fertilizers on yield yield components, quality and quantity oil of canola (Talaeieh cultivar) in
gorgan. Abstracts of Crop Science and Plant Breeding Congress. Mazandaran. Iran. (In Persian).

Alahi A, Hossain MI, Kabir K, Shahjahan M, Arefin SMA and Hosain MT. 2014. Effect of phosphorus and
plant spacing on the growth and yield of lettuce. Advance in Agriculture and Biology, 2(1): 1-7.
https://doi.org/ 10.15192/PSCP.AAB.2014.2.1.17

Arshad MJ, Freed S, Akbar S, Akmal M and Tahira Gul H. 2013. Nitrogen fertilizer application in maize and
its impact on the development of chilo partellus (Lepidoptera: Pyralidae). Pakistan Journal of Zoology,
45(1): 141-147.

Banuelos GS, Bryla DR and Cook CG. 2002. Vegetative production of kenaf and canola under irrigation in
central California. Industrial Crops and Products, 15: 237-245. https://doi.org/10.1016/S0926-
6690(01)00119-4

Barari Tari D, Daneshian J, Amiri E, Hosein A, Rad S and Moumeni A. 2013. Investigation chlorophyll
condition at different nitrogen fertilization methods in rice by applied mathemathics relations (Oryza
sativa). Middle-East Journal of Scientific Research, 14(8): 1056-1058.
https://doi.org/10.5829/idosi.mejsr.2013.14.8.586


https://doi.org/10.22059/ijfcs.2015.56807
https://doi.org/10.2135/cropsci1971.0011183X001100010011x
https://doi.org/10.1016/S0926-6690(01)00119-4
https://doi.org/10.1016/S0926-6690(01)00119-4

YFoY ol [ F oy)lows YF s/ laul ddgi 9 (55,9WiS" (W15 &y i a!ji,&i‘gci, A

Barman M, Paul S, Guha Choudhury A, Roy P and Sen J. 2017. Biofertilizer as prospective input for
sustainable agriculture in India. International Journal of Current Microbiology and Applied Sciences,
6(11): 1177-1186. https://doi.org/10.20546/ijcmas.2017.611.141

Bybordi A. 2010. Effects of salinity and N on the growth, photosynthesis and N status of canola (Brassica
napus L.). Notulae Scientia Biologicae, 2(2): 92-97. https://doi.org/10.15835/nsh223532

Choudhury A and Kennedy IR. 2004. Prospects and potentials for systems of biological nitrogen fixation in
sustainable rice production. Biology and Fertility of Soils, 39: 219-227. https://doi.org/10.1007/s00374-
003-0706-2

Dahmardeh M. 2013. Effect of different bio fertilizers on growth and yield of canola (Brassica napus L) var
RGS 003. Journal of Agricultural Science, 5: 56-67. http://dx.doi.org/10.5539/jas.v5n9p143

El-Lithy M, El-Batanony N, Moreno S and Bedmar E. 2014. A selected rhizobial strain isolated from
wildgrown Medicago monspeliaca improves productivity of non-specific host Trifolium alexandrinum.
Applied Soil Ecology, 73: 134-139. https://doi.org/10.1016/j.apsoil.2013.08.013

Etemadi F, Madah Hosseini S, Dashti H and Akhgar A. 2014. Investigation of the effect of plant growth
promoting rhizobacteria on some growth indices and yield parameters of safflower under different soil
salinity levels. Journal of Crop Production and Processing, 4(11): 77-87. (In Persian)

Hamzei J, Seyedi M and Babaei M. 2015. Effect of density and nitrogen on seed quantity and quality of winter
rapeseed in Hamedan conditions. Crop Production, 8(1): 143-159. (In Persian). DOR:
20.1001.1.2008739.1394.8.1.8.8

Hassani F, Ardakani M, Asgharzade A, Paknezhad F and Hamidi A. 2014. Efficiency of mycorrhizal fungi
and phosphate solubilizing bacteria on phosphorus uptake and chlorophyll index in potato plantlets.
International Journal of Biosciences, 4: 244-251. http://dx.doi.org/10.12692/ijb/4.1.244-251

Hokmalipour S and Darbandi MH. 2011. Effects of nitrogen fertilizer on chlorophyll content and other leaf
indicate in three cultivars of maize (Zea mays L.). World Applied Sciences Journal, 15(12): 1780-1785.

Ibrahim MEH, Zhu X, Zhou G, Yousif Adam Ali A, Ahmad | and Ali Farah G. 2018. Nitrogen fertilizer
alleviated negative impacts of nacl on some physiological parameters of wheat. Pakistan Journal of
Botany, 50(6): 2097-2104.

Imran A and Al-Tawaha AR. 2023. Regenerating potential of dual purpose rapeseed (Brassica napus L.) as
influenced by decapitation stress and variable rates of phosphorous. Communications in Soil Science and
Plant Analysis, 54(4): 534-543. https://doi.org/10.1080/00103624.2022.2118297

Itelima JU, Bang WJ, Onyimba IA, Sila MD and Egbere OJ. 2018. Bio-fertilizers as key player in enhancing
soil fertility and crop productivity: A review. Direct Research Journal of Agriculture and Food Science,
6(3): 73-83. http://hdl.handle.net/123456789/1999

Kader MA, Main MH and Hoque MS. 2002. Effects of Azotobacter inoculant on the yield nitrogen uptake by
wheat. Online Journal of Biological Sciences, 2(4): 259-261.

Kappen L, Schultz G, Gruler T and Widmoser P. 2000 .Effect of N-fertilization on shoots and roots of rape
(Brassica napus L.) and consequences for the soil matric potential. Journal of Plant Nutrition and Soil
Science, 163(5): 481-  489. https://doi.org/10.1002/1522-2624(200010)163:5<481::AlD-
JPLN481>3.0.CO;2-7

Kasraie P, Nasri M, Khalatbari M and Zakerin HR. 2013. The effects of application of plant growth promoting
rhizobacteria on physiological characteristics and yield of canola. Technical Journal of Engineering and
Applied Sciences, 3: 121-125.

Kaur G, Brar SS, Singh CB, Dhingra M and Singh KB. 2023. Impact of tillage, irrigation regimes and nitrogen
levels on soil moisture dynamics, growth and productivity of canola (Brassica napus). International
Journal of Plant & Soil Science, 35(17): 320-336. https://doi.org/10.9734/ijpss/2023/v35i173214


https://doi.org/10.15835/nsb223532
https://doi.org/10.1016/j.apsoil.2013.08.013
https://dor.isc.ac/dor/20.1001.1.2008739.1394.8.1.8.8
https://doi.org/10.1080/00103624.2022.2118297
http://hdl.handle.net/123456789/1999
https://doi.org/10.1002/1522-2624(200010)163:5%3C481::AID-JPLN481%3E3.0.CO;2-7
https://doi.org/10.1002/1522-2624(200010)163:5%3C481::AID-JPLN481%3E3.0.CO;2-7
https://doi.org/10.9734/ijpss/2023/v35i173214

A4 9 (S35 50098 )90 Olho (B 1 ¢ (leewd 9 () S35 5]

Kenneth OC, Chibuzor Nwadibe E, Uchenna Kalu A and Victor Unah U. 2018. Plant growth promoting
rhizobacteria (PGPR): A novel agent for sustainable food production. American Journal of Agricultural
and Biological Sciences, 14: 35-54. https://doi.org/10.3844/ajabssp.2019.35.54

Khamadi F, Mesgarbashi M, Hasibi P, Farzaneh M and Enayatzamir N. 2015. Influence of crop residue and
nitrogen levels on nutrient content in grain wheat. Applied Field Crops Research, 28(4): 158-166. (In
Persian). https://doi.org/10.22092/AJ.2016.106753

Kheradmand MA, Shahmoradzadeh Fahraji S, Fatahi E and Mahdi Raoofi M. 2014. Effect of water stress on
oil yield and some characteristics of brassica napus. International Research Journal of Applied and Basic
Sciences, 8: 1447-1453.

Kiani M, Farnia A and Shaban M. 2013. Changes of seed yield, seed protein and seed oil in rapeseed (Brassica
napus L.) under application of different bio fertilizers. International journal of Advanced Biological and
Biomedical Research, 1; 1170-1178.

Kubsad VS, Naik VR, Hanumantharaya L and Nekar MM. 2008. Phosphorus management in mungbean-
safflower sequence cropping in vertisols under rainfed conditions. In Safflower: unexploited potential and
world adaptability. 7th International Safflower Conference, Wagga Wagga, New South Wales, Australia,
3-6 November, 2008. (pp. 1-4). Agri-MC Marketing and Communication.

Kulachi MNK, Zaib Jamali A, Waheed Solangi A, Ali Siyal M, Ali Siyal Z and Rais N. 2016. Integrated effects
of n-p-k and bio-fertilizer on the growth and yield of rapeseed varieties. Science International, 28(5):
4973-4979.

Lin Y, Watts DB, Torbert HA and Howe JA. 2020. Influence of nitrogen rate on winter canola production in
the southeastern United States. Agronomy Journal, 112: 2978-2987. https://doi.org/10.1002/agj2.20197

Madani H, Malboobi MA, Bakhshkelarestaghi K and Stoklosa A. 2011. Biological and chemical phosphorus
fertilizers effect on yield and p accumulation in rapeseed (Brassica napus L.). Notulae
Botanicae Horti Agrobotanici Cluj-Napoca, 40(2): 210-214. https://doi.org/10.15835/nbha4026079

Maghsudi E, Ghalavand A and Aghaalikhan M. 2014. The effect of different levels of fertilizer (organic,
biological and chemical) on morphological traits and yield of maize single cross hybrid 704. Applied
Field Crops Research, 27(104): 129-135. https://doi.org/10.22092/AJ.2014.101820

Majd S and Emam Y. 2013. Effects of cycocel and nitrogen application on yield and yield components of
autumn-grown oilseed rape at different plant densities. Journal of Crop Production and Processing, 3(7):
123-132. (In Persian)

Mamnabia S, Nasrollahzadeh S, Ghassemi-Golezani G and Raei Y. 2020. Morpho-physiological traits, grain
and oil yield of rapeseed (Brassica napus L.) affected by drought stress and chemical and bio-
fertilizers. Journal of Agricultural Science and Sustainable Production, 30(3): 359-378. (In Persian).
DOR: 20.1001.1.24764310.1399.30.3.21.6

Marchuk A, Likhanov VA and Lopatin OP. 2019. Alternative energy: methanol, ethanol and alcohol esters of
rapeseed oil as eco-friendly biofuel. Theoretical and Applied Ecology, 3: 80-86.
https://doi.org/10.25750/1995-4301-2019-3-080-086

Mohamed D, Fergany M, Elhabbasha EF and El-temsah M. 2022. Productivity improvement of canola
genotypes under salinity stress conditions by integration between mineral and nano-Scale forms of
nitrogen fertilizer. Arab  Universities Journal of Agricultural Sciences, 30(2): 1-16.
https://doi.org/10.21608/ajs.2022.140893.1481

Mohammadi K, Heidari G, Khalesro S and Sohrabi Y. 2011. Soil management, microorganisms and organic
matter interactions: A review. African Journal of Biotechnology, 10(84): 19840-19849.
https://doi.org/10.5897/AJBX11.006

Mohammadi K, Sohrabi Y, Heidari G, Khalesro S and Majidi M. 2012. Effective factors on biological nitrogen
fixation. African Journal of Agricultural Research, 7(12): 1782-1788.
https://doi.org/10.5897/AJARX11.034


https://doi.org/10.22092/aj.2016.106753
https://doi.org/10.1002/agj2.20197
https://doi.org/10.15835/nbha4026079
https://doi.org/10.22092/aj.2014.101820
https://dor.isc.ac/dor/20.1001.1.24764310.1399.30.3.21.6
https://dx.doi.org/10.21608/ajs.2022.140893.1481

Mohammadzadeh H and Naeini B. 2007. Effects of salinity stress on morphology and yield of two cultivars of
canola (Brassica napus L.). Journal of Agronomy, 6(3): 409-414.

Mostafavian SR, Pirdashti H, Ramzanpour MR, Andarkhor A and Shahsavari A. 2008. Effect of mycorrhizae,
thiobacillus and sulfur nutrition on the chemical composition of soybean (Glycine max L.) seed. Pakistan
Journal of Biological Science, 11(6): 826-835. https://doi.org/10.3923/pjbs.2008.826.835

Nagananda GS, Das A, Bhattacharya S and Kalpana T. 2010. In vitro studies on the effects of bio-fertilizers
(Azotobacter and Rhizobium) on seed germination and development of Trigonella foenum-graecum L.
using a novel glass marble containing liquid medium. International Journal of Botany, 6(4): 394-403.

Noreldin NA, Habbal MS, Hamad MA and Hamed MA. 2003. Yield response of two rapeseed cultivars to
irrigation intervals and nitrogen fertilizer under sandy soil conditions. Annals of Agricultural Science,
38(2): 511-5109.

Ntanos DA and Koutroubas SD. 2002. Dry matter and N accumulation and translocation for Indica and
Japonica rice under Mediterranean conditions. Field Crops Research, 74(1): 93-101.
https://doi.org/10.1016/S0378-4290(01)00203-9

Ojha SK, Benjamin JC and Kumar AK. 2016. Effect of compost in combination with pgpr on growth of tomato
(Lycopersicon esculentum) plant. International Journal of Agricultural Science and Research, 6: 63-72.

Ozer H. 2003. Sowing date and nitrogen rate effects on growth, yield and yield components of two summer
rapeseed cultivars. European Journal of Agronomy, 19(3): 453-463. https://doi.org/10.1016/S1161-
0301(02)00136-3

Oztiirk O. 2010. Effects of source and rate of nitrogen fertilizer on yield, yield components and quality of
winter rapeseed (Brassica napus L.). Chilean Journal of Agricultural Research, 70(1): 132-141.
https://hdl.handle.net/20.500.12395/24868

Patel HD, Krishnamurthy R and Azeez MA. 2016. Effect of biofertilizer on growth, yield and bioactive
component of Plumbago zeylanica (Lead Wort). Journal of Agricultural Science, 8(5): 142-155.
http://dx.doi.org/10.5539/jas.v8n5p141

Poorter H, Niklas KJ, Reich PB, Oleksyn J, Poot P and Mommer L. 2011. Biomass allocation to leaves, stems
and roots: meta-analyses of interspecific variation and environmental control. New Phytologist, 193: 30-
50. https://doi.org/10.1111/j.1469-8137.2011.03952.x

Rahi AR. 2013. Effect of nitroxin biofertilizer on morphological and physiological traits of Amaranthus
retroflexus. Iranian Journal of Plant Physiology, 4(1): 899-905. (In Persian)

Raj A. 2022. Effect of biofertilizer and sulphur on growth and yield of rapeseed (Brassica napus L.). The
Pharma Innovation Journal, 11(7): 1503-1505

Sabagh A, Elhamid Omar A, Saneoka H and Barutcular C. 2015. Evaluation agronomic traits of canola
(Brassica napus L.) under organic, bio- and chemical fertilizers. Dicle University Institute of Natural and
Applied Science Journal, 4(2) : 59-67.

Sadeghi SMM and Miri N. 2022. Ground-based methods for direct measuring of leaf area index (LAI). Human
and Environment, 20(1): 105-116. (In Persian)

Schoebitz M, Mengual C and Roldan A. 2014. Combined effects of clay immobilized Azospirillum brasilense
and Pantoea dispersa and organic olive residue on plant performance and soil properties in the
revegetation of a  semiarid area.  Science  Total  Environment, 466: 67-73.
https://doi.org/10.1016/j.scitotenv.2013.07.012

Seyed Sharif R, Seyyedi MN and Zaefizadeh M. 2012. Influence of various levels of nitrogen fertilizer on
grain yield and nitrogen use efficiency in canola cultivars. Journal of Crops Improvement, 13(2), 51-60.
(In Persian). DOR: 20.1001.1.83372008.1390.13.2.5.1

Seyed Sharifi R, Namvar A and Seyed Sharifi, R. 2017. Grain filling and fatty acid composition of safflower
fertilized with integrated nitrogen fertilizer and biofertilizers. Pesquisa Agropecuaria Brasileira, 52: 236-
243. https://doi.org/10.1590/S0100-204X2017000400003


https://doi.org/10.3923/pjbs.2008.826.835
https://doi.org/10.1016/S0378-4290(01)00203-9
https://doi.org/10.1016/S1161-0301(02)00136-3
https://doi.org/10.1016/S1161-0301(02)00136-3
https://hdl.handle.net/20.500.12395/24868
http://dx.doi.org/10.5539/jas.v8n5p141
https://doi.org/10.1111/j.1469-8137.2011.03952.x
https://doi.org/10.1016/j.scitotenv.2013.07.012
https://dor.isc.ac/dor/20.1001.1.83372008.1390.13.2.5.1

o) g St 305890 i S g1yt tlbousd g St ) S35

Shata SM, Mahmoud SA and Siam HS. 2007. Improving calcareous soil productivity by integrated effect of
intercropping and fertilizer. Research Journal of Agriculture and Biological Sciences, 3: 733-739.

Shehata MM and El-Khawas SA. 2003. Effect of two biofertilizers on growth parameters, yield characters,
nitrogenous components, nucleic acids content, minerals, oil content, protein profiles and DNA banding
pattern of sunflower (Helianthus annus L. cv. Vedock) yield. Pakistan Journal of Biological
Sciences, 6(14): 1257-1268. https://doi.org/10.3923/pjbs.2003.1257.1268

Shokri Vahed H, Shahinrokhsar P and Heydarnezhad F. 2012. Performance of phosphate solubilizing bacteria
for improving growth and yield of rice (Oryza Sativa L.) in the presence of phosphorus fertilizer.
International Journal of Agriculture and Crop Sciences, 4: 1228-1232.

Soleimanzadeh H, Habibi D, Ardakani MR, Paknejad F and Rejali F. 2010. Response of sunflower (Helianthus
annuus L.) to inoculation with azotobacter under different nitrogen levels. American-Eurasian Journal of
Agriculture and Environment Science, 7 (3): 265-268.

Szydtowska-Czerniak A, Karlovits G, Hellner G, Dianoczki C and Sztyk, E. 2010. Effect of enzymatic and
hydrothermal treatments of rapeseeds on quality of the pressed rapeseed oils: Part I: Antioxidant capacity
and antioxidant content. Process Biochemistry, 45(1): 7-17.
https://doi.org/10.1016/j.procbio.2009.09.014

Tohidinia MA, Mazaheri D, Bagher-Hosseini SM and Madani H. 2013. Effect of biofertilizer Barvar-2 and
chemical phosphorus fertilizer application on kernel yield and yield components of maize (Zea mays cv.
SC704). Iranian Journal of Crop Sciences, 15(4). 295-307. (In Persian)

Xing D and Wu Y. 2014. Effect of phosphorus deficiency on photosynthetic inorganic carbon assimilation of
three climber plant species. Botanical Studies, 55(1): 1-8. https://doi.org/10.1186/s40529-014-0060-8

Yaghoubian I, Ghassemi-Golezani K and Raei Y. 2018. Changes in green cover and chlorophyll and carotenoid
contents of milk thistle (Silypum marianum L.) in response to seed hydro-priming and water
deficit. Iranian Journal of Seed Sciences and Research, 5(2), 59-70. (In Persian).
https://doi.org/10.22124/JMS.2018.2911

Yahbi M, Nabloussi A, Maataoui A, EI Alami N, Boutagayout A and Daoui, K. 2022. Effects of nitrogen rates
on vyield, yield components, and other related attributes of different rapeseed (Brassica napus L.)
varieties. OCL, 29: 8. https://doi.org/10.1051/0cl/2022001

Yasari E, Azadgoleh MR, Mozafari S and Alashti M. 2009. Enhancement of growth and nutrient uptake of
rapeseed (Brassica napus L.) by applying mineral nutrients and bio fertilizers. Pakistan Journal of
Biological Science, 15: 12(2): 127-33. https://doi.org/10.3923/pjbs.2009.127.133

Yin W, Tao L, Xiao-Kun L, Tao R, Ri-Huan C and Jian-Wei L. 2015. Nutrient deficiency limits population
development, yield formation, and nutrient uptake of direct sown winter oilseed rape. Journal of
Integrative Agriculture, 14(4): 670-680. https://doi.org/10.1016/52095-3119(14)60798-X

Zamani Z, Zeinali H, Masood Sinaki J and Madani H. 2014. Effect of nitrogen and phosphorous fertilizers on
the yield and secondary metabolites of medicinal plant Rubia tinctorum L. under saline conditions. Iranian
Journal of Plant Physiology, 4(2): 949-955. (In Persian)

Zang PH and Sedum PJ. 2005. Interactions among phosphorous, nitrogen and growth in oilseed rape. Canadian
Journal of Plant Science, 74(3): 173-181.

Zangani E, Afsahi K, Shekari F, Mac Sweeney E and Mastinu A. 2021. Nitrogen and phosphorus addition to
soil improves seed vyield, foliar stomatal conductance, and the photosynthetic response of rapeseed
(Brassica napus L.). Agriculture, 11(6): 483. https://doi.org/10.3390/agriculture11060483

Zuo Q, LiuJ, Wang L, Yang G and Leng S. 2020. Yield, dry matter and N characteristics in canola as affected
by fertilizer N rate and split-application ratio under high soil fertility condition. Journal of Plant
Nutrition, 43(5): 655-666. https://doi.org/10.1080/01904167.2019.1701026


https://doi.org/10.3923/pjbs.2003.1257.1268
https://doi.org/10.1016/j.procbio.2009.09.014
https://doi.org/10.1186/s40529-014-0060-8
https://doi.org/10.22124/jms.2018.2911
https://doi.org/10.1051/ocl/2022001
https://doi.org/10.3923/pjbs.2009.127.133
https://doi.org/10.1016/S2095-3119(14)60798-X
https://doi.org/10.3390/agriculture11060483
https://doi.org/10.1080/01904167.2019.1701026

