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Article Info ABSTRACT
Article type: Background and Objectives: In recent years, much attention has been
Full Length Research Paper  paid to the quality aspects of soil and increasing crop production using
crop residues, green manures and other organic fertilizers as sources of
i ) soil organic matter and plant nutrients. Crop residues can improve soil
Article history: . - - . - - .
Received: 02.08.2021 quality _pr_opertles_ as w_eII as improve soil ployvmg c_a_pacny by replacing
Revised: 03.06.2021 or providing nutrients in the soil. The term bio-fertilizers does not refer
Accepted: 01.08.2022 exclusively to organic matter obtained from animal manures, plant
residues and green manure, but bacteria and fungi, especially bacteria
that stimulate plant growth and materials derived from their activities are

Keywords: among the most important bio-fertilizers. Therefore, the aims of this
Biological fertilizer, study was to investigate the effect of sesame residue management
Crop residue, practices and the integrated of chemical and biological fertilizers on

Dry matter transfer,
Intensive agriculture,
Wheat

wheat yield.

Materials and Methods: This study was carried out in two seasons
(summer for sesame and autumn for wheat) during 2018-19 in Shahid
Chamran University of Ahvaz. Statistical analysis was a split plot design
based on RCB with three replications. The main plot including 3 residue
managements (e.g. removal, burn and incorporate). Sub-plots including 4
fertilizer managements that were: 1. chemical fertilizers of nitrogen,
phosphorus and potassium; 2- Combination of vermin-compost fertilizer +
potassium sulfate (before planting), super nitro-plus fertilizer + fertile
fertilizer 2 (as seed treated) at planting time, humixcin organic
fertilizer (foliar application) and one third of nitrogen fertilizer split;
3- (Combined 2): compost fertilizer + potassium sulfate (before planting),
super nitro-plus fertilizer + fertile fertilizer 2 (as seed treated) at planting
time and one third of nitrogen fertilizer split; 4- (Combined 3): Farm yard
manure + potassium sulfate (before planting), Super nitro-plus fertilizer as
seed treated, organic humixcin fertilizer (foliar application) and one third
of nitrogen fertilizer split. Yield and yield components was selected and
calculated from a surface equivalent to 2 m® To determine the weight of
the first internode (peduncle) from the pollination stage to maturity, the
first internode was sampled with an interval of 10 days and placed in the
oven to determine the dry weight. The most important indicators for
calculating dry matter transfer efficiency were calculated.
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Results: Differences between levels of crop residue management, fertilizer
management and their interaction in terms of yield components, grain
yield, biological vyield, harvest index, nitrogen and grain protein,
remobilization rate, remobilization efficiency, remobilization share, current
photosynthesis rate, Current photosynthesis efficiency, share of current
photosynthesis, grain formation rate and biological yield were statistically
at 1% probability level. The highest grain yield was observed in treatment
of removal of residues and chemical fertilizers (4.45 t ha™) and the removal
of residues and fertilizers (1) (4.29 t ha™) and the lowest was recorded in
treatment of incorporated residues and fertilizers (2) (2.33 t ha™). The
highest grain yield formation rate was observed in the treatment of residue
and chemical fertilizer removal (24.72 kg ha® day™) and removal of
residues and compound fertilizer (1) (23.86 kg ha™* day™). The lowest grain
yield formation rate was obtained in the treatment of residue and integrated
fertilizer (2) (12.85 kg ha™ day). The highest rate, efficiency and
contribution of photosynthesis were obtained in the removal of debris and
the use of synthetic fertilizer (1) and the lowest was obtained in the
incineration of waste and the use of synthetic fertilizer (3).

Conclusion: The results showed that treatments based on intensive
agriculture (removal of crop residues and completely chemical
management) have produced the highest grain yield. While treatments
based on sustainable agriculture (Incorporated of crop residues with
organic and biological fertilizers) with the highest percentage of grain
protein, in fact have produced the highest product quality. On the other
hand, although in Khuzestan province there is water shortage and drought
stress in most cropping seasons, but according to the results obtained by
incorporated crop residues, chemical fertilizers and integrated fertilizers,
can increased plant growth, quality of crop production and reserve moisture
in the soil and ultimately the stability of the system.

Cite this article: Pourhoseini, Zahra, Aynehband, Amir, Monsefi, Ali. 2022. Agro-ecological
evaluation of influence of sesame crop residue management method and integrated chemical
and biological fertilizer on wheat grain yield. Journal of Plant Production Research, 29 (2),
59-78.

@ OIS © The Author(s). DOI: 10.22069/JOPP.2022.18826.2777
v e Publisher: Gorgan University of Agricultural Sciences and Natural Resources

S



YYYY-Yede ol LLS

YYYY-YVVA ¥l 4L P g by @l

%-)&’J‘."‘j/ s%s
r#

WS LS Ul o P gy Wil SLipg —81y) b))
PAS 413 O Jos 93 () § (o looww (SO S 5aili g

%

. Y 7 \ R
dﬂnﬂ-’ddlﬁu -&Q‘ﬁ‘&&-&)}i‘ﬁ)

LJ\}A\ Q]J""% .,\,\_é,.,, omb LLS))JL:.S IS thLf &:2:5 E) J\Jj.? L;“’J“"é-‘ cj; ‘L;jjl;lbfl J&)‘wa)ls dfu&;b Al
pourhoseini1396@gmail.com :aslL|, .ol ) sl

Ol Glgal Glaal Ol e Al L 50s (Sooslas euSCils ;Jal.:f SEy s My e ojjf sbiwl oJsts ok 5 Y
aynehband@scu.ac.ir :4LL,

J‘J.l. LJ‘}A\ ‘)‘j’h‘ J\]"-?: J\:.Q,J: cm.é «L;)_)jl.;s oISl ‘JAS \_,<::.l_3 9 .L:!): ‘;.AJ.\.G.A ajj§ _)L.:)ljm‘ Al
a.monsefi@scu.ac.ir :4.lL|,
a.L_S.z- Jlas oMb
b ol OLLS W5 (il 5 Sl a8 sl & ot sbdle s 10 5 dila s gy

S esle oS el o Olgie 4 s T sl 5 5o slas S (ALS Ll Sl osliz
Sl bl e S Ll ol sld (ol arp OLLS Slie ole 5 S
e 5 St 2dS Gl (S5 2 e (S s I ols 035 el Ll
oo AL ez Grsn ol 3 Bde Gl L8 SBE it D50 s

el p kiS5 Shas 2 s 5 plend Glaa S Gl 5 dS ol SLley oy e

s (65,5LES 2uSCiils s e 3 WWAV-AA els Jle 3 s ool il By, 5 5l se
Jo sl 2b LB s edd s 2 L S gl S Do Sl Ol el
oo a Ll Sy pde Gy aw bola ol gla S al pil 1SS an 3 5 ol
355 unde sl Jols e b sl S s Ll 035 ST 5 0ls 8 ¢ JalS G
Sl =Y el i O3 alerd S35 (liard SLlS) 2) 5l Al oS s
230k oS+ Mg g S (2B 51 ) nlty Ol s + e gaS 055 25 ()
355 pam S5 (Bl Jsbma) S gen J 558 (oIS 0oy 53 (Jlosdy &pp0 ) ¥
(esls 5l 19 el Ol g + T3S 555 (Y 2dld) =Y (S Oy 4 O35
35 e S5 2uilS Oley La (dlyds Sogo ) Y a0k a8+ s a0 s oS
558 (el 5l 18) ey Ol g+ pols 555 (V7 2dl) —F 48 w Dojgm 4 055,
355 pam S5 (ALdsdon) eSagen T3S ol S 4 0l s

o o3l S e Do g 4 08 50

b5 = ode oS e

AAESVARVARY :C,J.‘ijé @Ju

AN 1y

ASRARAVER- PR S

S slaels
WK enle Jaz!
(A lle

w03 phb (55,5liS
(s slassS
f-_u_f

)


mailto:aynehband@scu.ac.ir

A5l LT Jlize A 58 o e (ALS Ll Cu e ol o Sl laail
Ol cdlls i 5 O350 (Sl Ll (5 3 Shas calls 5 Shoe 3 Shos 13|
Sy LS (ol g Ol e JUES g e JUEST S c3dme JUi
gl 52 bl B Sl s 5wl s Sles S5 Co e ()l s e (Sl
bt 355 5 L Ol led 5o &l s Shes S0 s Ll dops ) Jlez
53 ;jd;vs};ﬁ QLS 3 o5 YY) (V) adls 555 5 Lle Gl 5 (GUsSos 5 o5 F/Y0)
S op S e el st (GLSs 3 o5 YY) (V) il 58 5 Lle 0kls S 5 Sl
(oo 02 S 53 0 SAS YINY) plesd (6355 5 Llay Gl L o ails 5 Shes LSS
RFeS A sdalis oy o S L3 p SAS YVAR) (V) i 58 5 Ll Gl
53 0SS VYAD) (¥) Ll 558 5 Ll 00l 8 0 sl 5 ails 5 Shee 155 o
s L Gl o (ol s g 5 2D Dl S e S Lol Gy o SIS
(1) Adls 355 5 e 5 Ly 0015 5m 53 OF 2 7S 5 el iz (1) dls 558 5 e

A ol

GLL i) 03,85 (355U g slalas o 3ls 0L tass nl il i S aoms
Slastes o Jlmss les S A5 5 als 3 Shee 3t (e SWIS u e 5 aLS
O3pyls b (s 5 T glas S Lol an aLS (sLler 01 S ) Sl 550l e
(ol Sl Hles S A5 dpame CodS G e s ils G850 Aol St
L bl eals s o3 b Fte 53 (S (55 5 Ol 35008 Ol 5t Olind 3 4 S
35S 5 oland Sl sS (AL GLle 038 bsloe L 0l o ol sty mlis 4 a5
Gl kg o3 5 Cash 0 s 5 CadS b game A5 lS s, I Eel (il

,.njf £ oS

5 ozuS 2lLS L co pae i, ,gl_: Slbeg - el byl OV F)) e o hate el caisan] dym ¢ Sum g0 0Ll
BAYA Y)Y (ol i sl _yins 4yt S als 5,8Las 1 ) 5 stboond (sloosS 3oils
DOI: 10.22069/JOPP.2022.18826.2777

(<) ) ks © OB b il 5 559l psle olfasls 150

NC

sY



Ol g (s y3 1385 | o Catyie g5 3 (B Udiogs — 81,5 (o2l

SIS ad 5 055 50 Sl 0 5 A &S ok @
22 e SAS N0 el e 4 LIS L uils S 5 sl
SoskeS L;Lﬂ,ua; 53 (Y) del sy oyl LS
sl sS Sl eslanal s i (65,5l e Sl OluL
Copde 5 S golol ol 5 e
i IS ol oY (gl ol ole adls
Gl sS L Gl 53 plecd slas S (5,550
o3 Ve (LS s Sl Alp e A
G S Drae S el 2l (Fn 3 s
A) 35 ploand

Sosors yole oo Sl cul S5 o0LLs
S esp ol 5l 50 ol ol 5l Las (lie
Q) sl ey Jpams 3, Shee  dtes 3G
bt b SIS 4 ey a3 5163k iy
oS 5 sl 3 Jsboel o3 w035 B
Aol 8 Ced s 4 0T e 4 3
O Gpae (515 i ol a5 Rl st
(YY) O 5 deses o iolosl LV 0) 355
S 35S Gaae 3 ol Cl:q S sy plas
03 e Old s Glas S Laolie s wlens
ol sEeeals, Lt Sy kS 5 Ly (3
355 dmlis 53 A3 S asiie 45 (gosk 4y S
Olie 53 laamdo LGB il 53l ol 6lid oo
OV 355 05 Shas

S Ll il (Y8) oes 5 sk
Fobe (oal b (RIBIL S gaS )5 35 S e
I Ay eSS sl L5 S ol
S Sl S Olastla s ‘.J slge o s
Loanlie 5o 5 ol S8 gy 5 2l A
ssba a5 Shase 5 A, slajexls cals
0L 5 Ol sl Orore (O s 55 (Sl o
Lyl s s ol Kkl 5 Sl 45 K55 Ol (YeYr)
bS5 03 CenspeS 09 385 il pislde 5,8

FeS G D03 4 SUS g s ) 3

Y

Aodko
O o omlel 51 S AL GLle o e
sla,sis St cad Sl goyslis s s
(Supd) SbcasS G Gl el s
2o A Gl Sl (e s alesd
Sble (Y 5 V) a5 eolinal 3,28 (55,508
Lbylse b5 208 glagdle Spsm 4o LS
G S LlE ) LS5 S Ll s s s S
bim gl duie OLS 5 5 Gl ole 5 ke
3 a8y 5 QU bl o S mbe o0k
s34 Gl ey ol Sh e 4 L
Sl s anl Jials Sk JT slse glgime Ol
Sl 4 S glol- als ol ke
OLer 5 93583 (F) 5550 e olS 5 Shas
2 A Ll Xl a5 LS E1S Yy
Wali [l 4 Sl S Ol LB ole Ol
Sl pybsn ol o 3l OLE 1y (s e Sl
sE ole il (f) as sk pH ol
o 5 Sdaeli S s en AL Ll 03553 el sa
Fi S ol s 5o LS e Sl s
2 e Jole sl ol s e e S AL
©) el Wl ke obe 51 oyllas eslizad
3 gad paSeis u.:{_uj BENA RN GUIEWNE LR NS
by Sde ys O alS Ll 05 S bl
G5 ml B & an ol 3B S U3 el S
QLS Sdee 4 e Ll pl ad e
S 0 Ol (F) 33 S o SbE 05555 (S e )
e S sl s e sla,Kal, Sl S
23 ORIP L clae 035 558 51 eslinad Ll

V) el Al Ll oS
IS ol bley 0508 byle o5 (g5m
S o5 5e pobis aolS o is Jhl5l sl
e Sl el ol e iy L 0T JLs 4 5 0l

Mfﬁjssﬁb&q@)sjdsjiwowﬂ



VFe) Y b)l.o.n.:} Ja 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.h9f 4.)‘)*».'

555 (S S J3) ety Sl + s aS
(U o ) Y 50k 558 + WO 20 o se
S & O3g i 255 pam S5 5 S Ol o
{..ML: Sl g + sl s S (Y Jul;) -f S
SOy 4 A e 38 (Cal S S
S5 () eSinsen JT 5 Il
oialesl oal 53 S g 055 35S p s
=05 dle Sl 3 S oS sble W5 ol
A S Jg5s e 035 L S olS AV-9A
A8 ALS Ll o3 s Ol sl 53 e
5 OB 53 5 W) o8 WA w8 6y
ailoen SSs 3 5 Ve gl JT las Sl
o3 S Jlesl 5 s ol S5 slajles bl s
08 e SR ol s adlas 5 4e (.,\;f 3
oS bl oy e lajles st 5 2
Gl o Ul dlse pdS S S
IWAAYY e )b 53 il s plnil AFAVIANY S
kS sy A Ll DS e s 38 s
3y Sas g pesle Yrodob 5 e 0 dsb 4
W pdy Do e e A 3 oA T (SIS
osear Yook 5 M8 e s Slas S
5 s S 3 eslinad 3,5 S 51 S b L
o 53 55 S Spgon i slasS Koo
3y90 (b Bl = o glinl 5 asamy) oLS Ui
Sals s Slas il 53 Shes s S 13 el
A3 S il 5 Ol B 33 dolee o
oo 51 (USI) Jyl o Sl O35 e Gl
Sl Aol b dsl o Sl o Swy b Jlidles S
S 055 el S o SS4se a Mt
s VY Gles s Ol s cele FA Sl
S LS sl

eole sl LS abous sl ails o oo
V) B als 5 sladdaly SWS & S

5¥

3 Ses 25 L 2 s ml phed 55 ks
3 G508 o3 355 SMda s 31 0l KT il
CnS 53 el Tl 5l 5k e s 500 L0
OF) 35 s SlassS 5,08
eon B b Sl Lagh bl Gl
Gl 5 amS oS Ll cupte iy LT
pll puS 5 Ses s 5 glerd slassS

sl 4 S

L dg; 9 dlge

5 (UoeS 2l8) Ol Leab 5 55 sy ol

5 AV ey Jle s s (S ciS) sl
g (oslaS oSl S osled Slidss s 5
i S s bl i Ll Sl O e
VPO L aly PH ) o <ol glls il
A M slse doss o s YIT )5
WN L s dals cb eor L
VAYY L s JS O5s 8 e SAS 5 L dse Sl
2 eSSk WL A B s s
oS ke YOMA Ll Sl B il 5 p S5k
S S oo w Ghll ol g @SS 5
solad Jals glacs sl LB s eds s 2 LS
aw Jold ol Gla S s 8 1l 1SS an
Gl g0 ) dmS LS bl o e s
A oS 5 L xS 0 5 Ll 0kl Ll
Loy Sobe &S oy 08 Sy pde s Ller Juld
Wisss aberd S ((alars SLI) -) ol
Or 5 VO v Ol @ i @ puwly 5 ied
2 ekt o s palie bl ) SIS s g S4kS
oGS oy 355 () i) =Y (adee
s g 355 (B8 51 U8 eolty S g
W8 0l s (Jluds &pse ) ¥ sl S +
o S s (L Jsme) Siasn T s S
355 (Y i) Y S e Dpse O35 S



Ol g (s y3 1385 | o Catyie g5 3 (B Udiogs — 81,5 (o2l

QD)
t_{.iz'-ablﬁ JJ.?:A JL&:;\ Q‘j:ﬁ = (JL‘;&‘ 03; d}f)b ;5“:?.)) (_;LA(:‘J.J u<.;.>- a:lﬁ_ QLS&..;}Q)))
™)
Lgla]:;'-..) )\jﬁ S Jl Q\J:.A
&;}a}u)v\?:ﬁg}m‘&bg = X Yo
JL\Z&‘ eJ_}§ sd;-jc)b J:i)) L_QLA(:UJ S osle Q))
D)
ol 5 58 Ol = (Wl 5 Ses = sdoes JLi] Ol 5as)
)
ol s Ol
> g oS = AR
SO e sl U035 Ao e 3 s slapll K2 esle 035
)
S esle sdse Jlazl Q\j',:,c
Sz osle Sdwe JLl V_@_..u: XY
&l Q)}
*)
Sobr s o = (V00 = sdme Jil )
\2)
Gl > Shas
wlss Shae |85 Co e =
S P Shee, U SBS Sl m 5ss
\)
L;M"i) bjb/\l‘a&
~ ”). éf - -5 C’&Jw = . . =z
S5 P Sde, B o 5l G S
MINI TAB il b 5 Slio Sowes 35 SAS bl wily L baesls Lo 5 a5
A rl;g.\ A rl?r_.r‘ ;}.<.Zl: oo 4 bl wﬁlﬁﬁ dnltn

50



VFe) Y b)l.o.n.:} Ja 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.h9f 4.)‘)*».'

el by s S5 bl syl sl b
o2 sls s w b 055 53 sl Lol fele
S o) (10) AEL sl sl aliee 3 &5 sl
o by Ll a5 &ls slaws P s
WalS iy 5 (Wls YY/E) Ll Ol slasles
boled SiiSen il (6l VIV) ol
JS 035 e 3 Gl S ) &S Aas e 0L
D_f\//\‘\//\ O 5o ablaw 5 dls slaws 5 ales
g o OV dade) Cl dlin js als YYYY
5 Ll Oulse Luls 5 (o8 TVY) el 035
oSG 31 S el s 38 land SlS e
Abess K s 55 Bl Jb gbess
gyome 3 (Y dodz) sl aBle 3
s bt oy banslie o 2l sba A,
Ll o OF 5l s 45 s g Ll (5505 alu S
Lol Gl o 5 obie oal b Oln il
il b s onl by Bl ol Al ess )
FeS 0Ly SebS puS Gladile fgazs 258
A (V) LS adg plerd s b oalie 5o
o555 skl 53 dliw Jgb i S 0T ) de
AUz Gl 3 Slas cul iy 0580 s A5
2 Baas 8 bl al slaleg 5les S 55
5 Ll Cu ) sl e SIS 3L s Ayl e
Jsb Slivo Jlis 53 bl a8 55135 (558 oy e
d=le s sl = U as Bl O3y o 5 Bl
S Are il sph e e oS A 4

Y Jpa) wlazals iolesl sl les

55

ol ol mi Sk Gl 5 s Shes
S ke Sy oled 95 a8 ol LG (V Jsdr)
53 8kes sl DG S o 5 L
S Goye d il adl a8 Ll s Shes gl
L &5 Graile WIF) oWl o 5t Lley A
S i e @055 sloles 53 5 Sl
Gy gl Gresle VOIA) ot abest
ol pl Kb @ () Jsdx) 55 e ) f.xf
2L gl pde Lyls s puS glasy S
33 5 Wi (6 5t adsl Ay S e (S e
Al L) (S b Olse 4 LR sl Ll
oL e abl B e el 03 S S |5 a0
e P el s 05 05550 ehs 4 e
Sl il r,\.;f slad o Z'L&S)\ O35 5 fem 93
S o aBle Jsb @ by e i) 5 g 0 5
oS S 355 il s Bl b s sl ol
sl OLES Wesls JuSan p Jl= 8 4 g IS 50
PR 5 (e Bl V) G5 gLl 0 5 e &S
5 Lle Gl s s Gl PAF) dle J4b
O Jsam) Wl casn 38 Slend S e
Lle Gl b 3 oS a i O35 St
sl 355 308 5 (mnie 3 S VOV
el e Sy sy (e e 5o pf YVo/0)
S ple diw U5 s oS LR e,
33 pheed 355 Dl 5l 568 (ol pxe Hsbay

o Ik &S o0 51t e Sl () o)



Ol g (s y3 1385 | o Catyie g5 3 (B Udiogs — 81,5 (o2l

S syge Olhe p Slell slasles B efile anslie =Y g
Table 1. Mean comparison effect of crop residue management and fertilizer management on traits scrutiny.

JS Sl £ls sl o
AJ‘?"“‘"' Jsd)') . A'L“""*' (S5%] s s sl d}.)a 4.\...,.@: J}.)a °L:S CLL'). -
Total spike ) Spike T S Spik Plant o
wheat Total No. weight No. of | tLaW | phl e height Treatment
(g/m?) of spike (g/m?) seed/spike ength (cm)  length (cm) (cm)
(No./m?) (n/m?)
Crop residue management  _alS <Ll <y e
R) Ll sl
753.3 313.16° 2.6° 32.58% 66.05° 10.9* 77.31% R) L S
Remove residue
B) L& ol
737.5° 299.5° 2.25° 31.13° 62.23"° 10.3° 71.84° (B) L ol
Burning residue
C) Ll owls §
739.9° 311.16° 2.35° 26.91° 62.86° 10.34° 72.31° ©) L o4 5
Incorporate residue
Fertilizer management 5,5 <o ;s
CF) .l
775.59° 312.77° 2.73° 31.7° 66.26° 10.9* 75.08% ( )ﬁ*“ : _’_’5
Chemical fertilizer
M1) (V) sl
745.92° 308.77° 2.35° 30.62% 64.35° 10.55° 74.31® (ML) (V) il 55
Combine fertilizer 1
M2) (Y) s
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Combine fertilizer 2
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721.94¢ 304¢ 2.26° 29.8° 61.61° 10.1° 73.84% (M3) () il 55
Combine fertilizer 3
Treatment interactions s s uSas 5
789.85° 320° 2.9° 34.33 69.3° 11.05® 79.42 R CF
753.3° 315° 2.6° 33.66° 67.7° 11.147 76.25% RM;
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766.08° 296" 2.45° 32° 65.45° 10.7%% 74.8™ B CF
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733.48° 301° 2.2¢f 31> 62.2¢ 10.55% 70.75¢ BM,
708.2¢ 303° 2.2¢ 30% 609 9.67' 70.18¢ BM;
770.85° 322° 2.85° 29¢ 65.65° 10.92 74.2% CCF
741.95¢ 313 2.3% 26.66° 62.4%f 10.16%" 71.9% CM,
724.16' 307¢ 2.15' 23f 61.95°" 10.29¢ 68.70 CM,
722.76' 302° 2.1f 29¢ 61.4% 9.98h 74.45 CM;

Lol s pme M| Ao 53 O Jlez| cb.w).} Ol Osa3 b o slie oY Gy bl b Sl
The means with different letters has significantly difference at 0.05 probability level by Dunkan’s test
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Table 2. Mean comparison effect of crop residue management and fertilizer management on traits scrutiny.

rain protein . iological yie rain yie grain traw weight
%) Harvest index (t/ha) (t/ha) weight (g) (g Treatment

Crop residue management  alS <Ll <y

R) LU,
12.5° 48.5° 8.38° 4.07° 39.87 431° (R) L, 2
Remove residue
B) Ll oxl;
12.35° 45° 8.16° 367° 39.31° 440.5° (B) Ll il e
Burning residue
C) L& owls S
12.74° 42.8° 6.83° 2.93° 35.25 390.12° ©) L& ox 5

Incorporate residue

Fertilizer management >, <o ;s

CF) .l
12.508° 46.86° 8.37° 3.93° 39.33¢ 444,33 (CF) oo 25
Chemical fertilizer
M) (V) 5k
12.71° 45,95 7.77° 3.59° 37.75° 417.66° (M1) () Al 55
Combine fertilizer 1
M2) (Y) s
12.24° 45.95° 7.18° 3.28d 37.41° 379.16° (M2) () edls 55
Combine fertilizer 2
M3) (¢) adls
12.66® 43.68° 7.83° 3.42° 38.08° 441° (M3) () il 55

Combine fertilizer 3

Treatment interactions b ,les [usles

12.792° 49.55° 8.98 4.45° 40.5% 456" R CF
12.236° 49.42%® 8.68% 4.29° 40.5° 4375° RM;
12.232° 48.18%* 7.95% 3.83° 39« 4125 RM,
12.742° 47.07%% 7.89% 3.72% 39.5™ 418° RM;
12.355° 44.98% 857" 3.86" 40* 4728 B CF
12.46° 47.27 7.66% 3.62¢ 38.25% 404° BM,
12.221° 45,32% 8.217° 3.71% 39,75%° 417° BM;
12.376° 46.23% 8.19° 3.5 39.25™ 469® BM;
12.377° 42.78° 7.53¢ 3.48¢ 37.5° 405° CCF
13.437° 41.06° 6.98" 2.86' 34,59 4115 CM,;
12.268° 42.89" 5.39¢ 2319 33.5" 308° CM2
12.883" 41.19° 7.41° 3.06° 35.5° 436° CM3

Lol Sl sme M| Ao 53 O Jlez| C]ﬁ—\u 03 5Kl Osa3l b oo slize Y Gy ghyls gls Sl
The means with different letters has significantly difference at 0.05 probability level by Dunkan’s test
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Table 3. Comparison of the average effect of experimental treatments on the performance indices of
photosynthetic materials.

s 5] >
g c 5 - o
1 £ 2 3 > = % = - 8 3 8
] 5] S [ IS = = %
Y2 yE pE 25 s 38 2% 95
o 3 o <5} '\,’) s q{% 5 ﬁ S i.; [t R
3 g o = 7 8 o E 5 2 D2 5 8 4 8 -
= 332 15 N s E 5 T D = =
=] .2 ;L = o 3\ > g = g N ° g
= %% e lg 1&g g df 18 15
3 = b2 £ RN 3 E 3 © % A1
ks, e o~ 9 A = . < T > 2 £ 3 = =
S > v S R 4 s 2\ © ° 205 =
." B A = . < ) 8 8 E Q et . pust '° g
* 3 2 ° s 2 < o o S KRR
le 23 “ g =g = D e 4 £ Q E
S 2 £ o o S £ S E e
3 N S @ < S o
Crop residue management  _alS <Ll <o b
R) Lla s
46.58° 22.63° 23.43° 65.52° 27.35° 39.87° 61.84° 295.9 )% g
Remove residue
B) L& ol
45.34° 20.41° 8.38° 38.28° 10.55° 39.31° 70.32° 329.1° ®) HE
Burning residue
C) Ll onls §
37.95° 16.27° 13.67° 51.41° 17.8° 35.25" 62.05° 241.5° (C) L& o5

Incorporate residue

Fertilizer management >S5 <. e

CF) slas
46.52° 21.83° 14.04%® 68.48° 17.06® 82.93* 67° 3246 (CF) ot 255
Chemical fertilizer
ML)\ il
43.17° 19.97° 18.41° 78.01° 21.46° 78,53 65.7° 281.4° (ML) il > 5
Combine fertilizer 1
M2) Y il 58
39.94° 18.25d 16.54° 70.39° 212 78.79° 59.87" 258.2° (M2) ¥ A > 58
Combine fertilizer 2
M3) ¥ _iils
43.54° 19.04° 11.66° 51.41° 1457 85.42° 66.37° 291.3° (M3)T Al 55

Combine fertilizer 3

Treatments interactions s ,les iSon

50.05°% 24.72° 21.16™ 74.8° 25.61% 74.38™ 61.67° 331.2% R Ch
48.16" 23.86% 25.79% 76.2%® 28.006° 71.999 66.1> 309.3¢ RM1
44.22% 21.31° 30.65° 79.08° 36.3° 63.7" 53.6¢ 244.38f RM2
43.89% 20.66™ 16.14% 70.98° 19.51% 80.48% 65.99 299% RM3
47.66" 21.44° 5.06 25.63¢ 6.65" 93.35° 71.24%® 360.3° B Ch
42.56% 20.12% 10.27% 47.2" 13.03% 86.96 68.62%° 315% BM1
45.63° 20.61% 5.12f 23.8¢ 6.42" 93.57° 73.46° 347.3% BM2
4552° 19.47¢ 13.08° 56.51° 16.12°f 83.87% 67.96*° 294% BM3
41.85° 19.35¢ 15.92¢ 65.99¢ 18.92¢% 81.07% 68.11%¢ 282.3° Cch
38.78f 15.92f 19.18% 66.65¢ 23.34 76.65°% 62.37° 220° cMm1
29.96¢ 12.85¢ 13.84% 48.28 20.87%% 79.12%F 52.57¢ 183" CcM2
41.21° 16.98° 5.76 24.73° 8.08%" 91.91%® 65.16™ 281° CcM3

Lol s pme M| Ao 53 O Jloz| C]ﬁ—\u 03 5Kl Osa3l b o slize Y Gy ghyls gls Sl
The means with different letters has significantly difference at 0.05 probability level by Dunkan’s test

\Al



VFe) Y b)l.o.n.:} Ja 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.h9f 4.)‘)*».'

ol b & sl 0l s pgame
A L e el Sl 5t 38 Co ke
Sl o3 g S osle LS slaasls sS1
ost @M ole eald b o B e )
22 e Jolo o kS S oSl 5 Sle S e 0
OA) 22k 65 2 ol
Sas dolr i 13 Sos Dlio (Kinmed
Loals 5 Slas oS sl Ol (F Jsd) Slio oy
St i 3lad Cdo e o Shes 12l aes

LSl (gols pae 5 ate

Sl sS G S sy o 4 s (s

Il 5 dmS Ll Gl ol o 4 _sloosd S
I AE sl ey Ady lald sbwl L oslg
Fote s Sk glaala bl s 4 0 Jlisa,
O s dsb Wil wlidcsy, Clis = 04s
S Gt e Sk ot e Sl
Ly e il W Wl e s opl 4 el
S d a4 3L Dl ol e 5 Ses
5 s lS Cy e b S5 s Ll Gl
il SeaS (00700) n F e Lol plo b Al

gyt B30 4 3 3590 DMt gy (Kimar ol @l —F s

Table 4. Results of correlation coefficients between traits tested by Pearson method.
> b= @ =
T3 3 . o o 2 - . z £ _ £
! > I % 2 3 o 232 o2 T2 [
= = = 3 = K- 2 b} G;’ 2 o 2
{ 7] 29 %‘ - B a £ . > B '%w IS
3] =) A = o 2 & KIS D o 2
S, % S > S Ao B =) \j = = = %‘ 3
P 20 28 N g ) g & 18 9=
3 . \% m 2 b 2 9' j b4 x_} 2 & 2 "D
1 1
1 0.718" 2
1 0.269™ 0.094"™ 3
1 0.709™ 0.454™ 0.463™ 4
1 0.846™ 0.657" 0.430™ 0.434" 5
1 0.929" 0.964™ 0.664" 0.584™ 0.570™ 6
1 0.928" 0.891" 0.927" 0.861" 0.462" 0.398" 7
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"™, *and ** It indicates a non-significant and significant difference at the level of five and one percent, respectively
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Fig. 1. Effect of crop residues (a) and combination of biochemical and chemical fertilizers (b) on the trend of
weight changes in the first internode in wheat.
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