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Background and objectives: In order to improve soil fertility, increase
the capacity to hold water and nutrients in the soil, as well as improve
the growth and yield of plants, the use of different organic fertilizers in
the soil has great importance due to the problem of lack of organic
matter in most soils of Iran. However, organic fertilizers alone are not
able to meet the needs of plants and are not sufficiently available to
farmers. On the other hand, the high consumption of chemical
fertilizers causes environmental pollution and increases production
costs. Therefore, in order to efficiently and effectively use organic and
chemical fertilizers and achieve sustainable agriculture, combined use
of organic and chemical fertilizers is recommended. Using the
biological potential of the soil or beneficial microbial community,
including bacteria and fungi, is considered as a promising solution in
sustainable agriculture. Considering the effect of heat stress at the end
of the season on the reduction of wheat production in Khuzestan, as
well as the effect of reducing the use of chemical fertilizers and
increasing the use of organic and biological fertilizers on the health of
agricultural ecosystems, this experiment was designed and
implemented with aim to investigate the effect of combined use of
nitrogen chemical fertilizer with sugarcane residue compost and the
application of plant growth promoting rhizobacteria in late season heat
stress conditions on the growth and yield of wheat (cv. ‘Chmaran 2°).

Materials and methods: The experiment was carried out in the form
of split-split plots in the form of a basic design of randomized complete
blocks with three replications in the crop year of 2021-2022 in the
research farm of Agricultural Sciences and Natural Resources
University of Khuzestan. The experimental factors include three
planting dates on November 1, December 11 and December 31 in the
main plots; Six levels of combined use of nitrogen chemical fertilizer
(urea) with organic fertilizer, sugarcane residue compost, including
control (without nitrogen and organic fertilizer), 100% nitrogen
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fertilizer, 75% nitrogen fertilizer+ 25% organic fertilizer, 50% nitrogen
fertilizer+ 50% organic fertilizer, 25% nitrogen fertilizer+ 75% organic
fertilizer and 100% organic fertilizer in sub-plots and two levels of
application and non-application of biofertilizers in sub-plots. Each sub-
plot was 3 meters long and 2 meters wide (with an area of 6 square
meters) and included 10 crop lines at a distance of 20 cm from each
other. The distance between the main and sub plots was half a meter
and the distance between the blocks was considered to be two meters.
After harvest maturity, the plants were harvested and grain yield and
yield components were measured.

Results: Analysis of variance showed that the effect of sowing date and
the combined use of chemical fertilizer with organic fertilizer of
sugarcane residue compost were significant on all measured traits.
Also, the effect of plant growth promoting rhizobacteria was significant
on all the measured traits except harvest index. The mean comparisons
showed that on the first planting date (December 1), the highest grain
yield (5663 Kg ha'!) was in the combined use of 50% nitrogen+ 50%
compost and the lowest amount (2821 Kg ha!) was in the control. On
the second planting date (December 20), the highest grain yield (4874
Kg ha!) was in the combined use of 50% nitrogen+ 50% compost, and
the lowest grain yield (2179 Kg ha™!') was in the condition of not using
nitrogen fertilizer and compost. Also, on the third planting date
(December 10), the highest grain yield (3622 Kg ha') was in the
combined use of 50% nitrogen+ 50% compost and the lowest amount
(1155 Kg ha'!) was in the control. In general, the delay in planting and
the occurrence of heat stress at the end of the season caused a decrease
in grain yield, but in different planting dates, the combined use of 50%
nitrogen fertilizer+ 50% organic fertilizer compared to the treatment of
100% nitrogen chemical fertilizer, increased the yield by 9 to 18
percentage of wheat grain yield.

Conclusion: According to the results, in areas with heat stress at the
end of the season, it is possible to consider the combined use of 50%
nitrogen chemical fertilizer+ 50% organic fertilizer of sugarcane
residue compost and plant growth promoting bacteria to increase the
growth and yield of wheat.
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Joghan, A. 2023. The effect of combined use of nitrogen fertilizer with sugarcane residue
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Table 1- Monthly average of minimum, mean and maximum temperatures and precipitation during wheat growth
cycle in growing season of 2021-2022
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Figure 1- Mean temperatures during wheat growth duration in Ahwaz in growing season of 2021-2022

ATy 3l oo aw s (Jad 2T ol S 2 ol 2 L g3 gla S s 4 Jlesl oyl
ol o S s ol hle Olge 4 g3V ul_zbfé:L‘ajJ_ﬁlSéLadjl{qLéCJb%JBﬁ

AR



VLY Y D)Loa.s Ak 8,9 c‘;ﬂ)} ‘_,Léb.f .\AJQS

S lin by el 5 0T Sl J S
(s b ilweslel 1 3 et Slles ol
A5 Gle) o Sl S el (el as ankas
Skt Susb,y S L s ol 5 da atia 4w b
ot 3 03003 8 5 Al L Gras ae ot sy e
o5 g 5 e IS JalS 03 8 5 5 g 0T
.J_.Z<=L>.L}\(,_Aﬁ;ﬁp¢€_>.-);&m{>d>fﬁ
il G SL= Sl gl palgad (26 ) S
S S Dy S (S5 s plend Slo s
IS Gl eSS romen (Y i)
A A 0,lS Cawo yoiS OS
Ad 6 So3ll O (S 5 alend Slo st

Y Jsi)

SLli v gaS JT3 8 L (s 635,580 abiecs
Mu:dﬂuck_dﬂjsdpjéduc;;):)ﬁg
D355 35S dops Voe (I 5 0555 358 05)
00 (558 Io 3 Y0 +055,55 355 Ao ,3 VO
Ao ,3 Y0 (NS Mo ys 00 055,50 558 dao s
:)5.1_.,9)5\~~)JT>§M);VO+Q)"J):.“J:)S
SLas SL s Jule 5 o5 s S 55 I
)ssﬁ)ljcu):ﬁjkjck_ﬂ\‘)_sujdfu
55 Sl s s 5 o s S
A Ll G geS SIS 5 w5520 olard
22 eSS N00) 035w paS LS sl
G pean Oy Gl olol s 5 (T8) aslons (SLSa
Al OB ae g dlome S peS 35S 5 A9 a0 555

i Gl o aS 5 (o Sl T b i) S sl 5 (SO d Clasidn =Y Jou
Table 2- Physical and chemical properties of soil (0-30 cm) and sugarcane residue compost

e 3 S e St K e
Physical and chemical properties Soil Sugarcane residue compost
EC (dSm) (e img 5os) (S A0 glotn 2.6 4.1
PH < 7.9 8.8
Organic matter (%) (aws)2) Jiosle 0.4 53.5
N (%) (1ol 8552 0.03 0.95
P (mgkg') (¢ S5k 5 ¢85 ) i 12 50
K (mgkg") (o Sks 5 p S he) ool 119 1050
Bulk density (g em™) (e e 3o 0,) 5 ol o paie 355 121 -
e 05 _

Texture st

Loam silty clay

\~A¢@_5L“ bl Cj_fjajségwu\ (U 5095 5u
3,8 laslas jo ol s g 0y (5 SUsae
S 5l S 0bey 5o sy (A, S e slags SL
w2l dyame gloaly b ¢ SU il wle U
Lops Vor Slasd 53 05yt O pan s S
S el ij_:ﬁg,m,wﬁ}g\m (ool
WSl o g S L geo 4 S 0 0l e
i e 53 p g Sy Sotay e 53 s S

WY

ad o 55 g s S Ll S peS 5 S

sy il glac S e 2S5l s
Lsloee S Ll S oS b g 5 ol iy
o L) sl s po Aty S s (clags ST L
Soald &S 8 5l S 5 8 s 35S )b
slS s sl SU ol d(lw] jge e
5 ALl gl S8 5l by dse) 055,

3 o) Sl b oS > ((’jl-i):t';—“')j



S 5 (535950 dogana |yl Sulhs ConssgoS Uy 455955 355 (ol By 51

u_:.il,ajc;;ﬁcfj;ﬂﬁj\ sdiils p Olals
g.;l_sg:i\débh.a_?)jquﬁ@w..\jm R
TSR AT VERS RGN Wiy 7 LSRN VIPURPIN WU PV I
&Lﬁ-oj)w.,\{;ﬁ&i}oﬂ);uﬂw
Sis O3 el Sleslizal U s odd cp s a0l
j\@i\sﬂyu.mTw:Qg&bﬁcla“L}S
Al el sy s Shae w dils 5 See ol
ol Ol S0le anslie 5 bty 452 )
Ol 5 (LSD) s pre oslis Bl 050531 255
Ll 358 Ay G pme 5 SIS b blize
5SS oyl S ek et 5 S S
S (23 Php Ghao 4 M) S e 6 5L
A o3lital 478 4 (SAS) (g bl 4o 3l 5

Cou g b

5 il mul B sl Ol bl 4 e

S AN L0358 358 dls G pne
55 el Sl Sl ey St bl
e s Iy pae Loy S Jlexs ke
ooz Do el elS AS 5 S e g S
SR A3 S s e Sl et li
L O5as 255 Rl G rae 5 S b 4l s
i Sl sl KD Ll S 5 S
e 3 i sl 5 s Jb iy f )
3 Sl S el gs RS ea 3 i ee
5,8k g alos Jsb Slaw p dd S e 68U
el G5 aSlr 53 S oy S s e 3
5aiy S e 65U (T osS L 0s g 558
e 5 A U adlr aw S aa s rores
St Sl G peS ST L 035 20 358 adls
e Dlio 1SS A S e S0

g

vy

b o p 25 o0 (V) A a5 L
ol s (pp eV calia ) 0¥ (o0 5 2 ¥
2y o Sl e Sl Y ol 4 ciS b Ve
Aol 5 o i o 5 Shol S S cp dlsls
=S slasde s 8 K s xe Y Sl
Do w e o3 od b (SIE LY Ol e o3)
S5 dm S Sl A S pd Gas 53 s
ol ¥ Q|ﬁv5).@;)\;)g;_js)>ch,d
ls G (Sl e s o
5o puﬁt}@ﬁ-i sl S 5 Slosed 55,5 K
Sl Je 5528 oy S5 5 0 8 bl ol
S L bize (Ll (Y0) ol i Ol
A plondl glsa 5 OF Jaul s 5 S b wlS
o3laial Ok 5 s Dy & e lacile J S
i o a3 oS Oy ) g ok il Sl |
wls 5 s 5, Sles st gl S S
Yolacsl= 3 o S b s Lol olles
L S s e s 4S5 plasl m e 5e
)sxkf;_.ddj_]a)uﬁtwj\ﬂlé_}&.?uwd\ﬁj
osliul Blu Vv Sl 5l cils Sy al
u;,)gdﬁﬁd}fjufﬁclhua}‘u.m
Jie) il slas law 5 o A (6 S 45
Sl il &S 5 J s ame WINAREA-UT-11
3he Cdw A (6 S eIl (ads kil 5 ol sl
S, o 4 AUS A e il s e s IS
502 Juais SPAD o&ics L 5 (Y+ o)) 0, Kan
A s Se3lul 15 Konica Minolta &S, plus
deiw sl Bl 5 b sl s Shas ls! (V)
sy Jlia O3y 5 alew s alls sluws (e 3
3 e 40s 5l Oy a5l s S aloes
Lo 6ol 00 4g05 33 et 51 Lakils 055 s
fmalowa a1 Jl3a 055 5 Soled led Hdy ol

(al_a..':' \.,l_:.:\ LL;Z_MJ") Jj_il—e& L5f§°)\"l"\ S LA



VLY Y D)Loa.s Ak 8,9 c‘;ﬂ)} ‘_,Léb.f .»J,S

Sl gl Joad 2T gl S 25 Il 53 i) S e (8L 5 St (Shly S 5iaS L 05558 AdlS B pame A uilsls s Y s

(.4\5 ol 6_}55)‘UJ|
Table 3- Variance analysis of the effect of combined use of nitrogen with sugarcane residue compost and growth
promoting bacteria in late season heat stress conditions for the measured traits of wheat

Means of squares (MS) =lx o - Sls

5 ke e el . s P PR S5 5l 03 ™
TS e A e S ) e g ks T o s s
S.0.V df Leaf Chlorophyll Plant  Spike e B ;’r‘;sifl“ Grainyield  Biological ”
area  Mmeter value height length gpike per m? Grain per : yield larvest
. spike weight index
index
<
.JJ%J 2 0.05m 14.82ns 0.09  0.21m 10.06m 2.54ns 17.65™ 3148.5m 58591.6 0.9
Replication (R)
oSS ‘@,U
Sowing date 2 38.46™ 479.23™ 560.827228.80 156829.00" 595.48™ 492.41"™ 19644945.0"44440802.3" 470.5™
(SD)
I glas
4 0.02 2.64 1.30 0.06 47.42 2.10 0.49 3560.6 289870.2 0.4
Error (a)
T
(‘N;‘;Uﬂ 5 12.38"  216.29"™ 231.39™ 22.12" 15946.03" 1100.49™ 271.45™ 19980879.3""23850170.3™ 661.2™"
SDXNC 10 0.05™ 4.84™ 1.34  0.08m 9417 13.67™ 3.86" 256507.4™ 680361.3" 7.5™
s 30 0.01 1.56 0.79 0.10 92.19 2.60 1.42 4830.0 215035.9 0.7
Error (b)
Ay S e 5 S " " " " w " " " " ;
(PGPR) 1 253 95.95 63.02" 4.64 6090.00 159.87 100.53 965828.2™ 9698412.0 1.8m

SDxPGPR 2 0.02m 0.98ms 0.11™ 0.11™  134.56" 0.06™ 1.03ns 61478.3™  349594.1 4.4
NCxPGPR 5 0.01m™ 0.87m 0.36™ 0.01™  118.56™ 1.68m 1.14ns 2685.6™  204567.4™ 0.4
SDXNCxPGPR 10 0.01m 1.11m 0.61™  0.04™ 45.97m 0.65m 0.55m 16315.2™  143360.6™  1.2m
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Error (¢)
Sk e 2
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CV (%)
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Ns, * and **: Non-significant, significant at 5% and 1% probability levels, respectively
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Table 4- Mean comparison of interaction effect of sowing date and combined use of nitrogen fertilizer with compost

fertilizer for leaf area index, chlorophyll meter value, grain per spike, thousand grain weight, grain yield, biological
yield and harvest index

> Shes
555 A G ol slaas SJ5a O3 5 Sas o ol
PR [ ¥ R
O L L oy = R e e P S
- 3 - 9 2 - .
Sowing Combined use of S Fads S i Thousand — OLs s )
; o , ; , (sSa
date (SD)  hitrogen fertilizer Leaf  Chlorophyll  Grain grain Grain ' ' Harvest
with compost area  meter value per weight  yield (kg Bl'ologlcal index
fertilizer index spike (g0) ha'!) Ylildl()kg (%)
a
F1) aals
4.19f 41.28d 33.90e  38.35f 2821f 12525d 22.55d
Control
Qs Aoy Voo
&2) 5.43c 47.41b 44.06c  43.68c 4789¢ 14330b 33.43b
100% Nitrogen
(F2)
YO +055 % o s VO
(F3) csess doss 6. 03p 47.83b 47.63b  46.20b 4904b 14320b 34.30b
75% Nitrogen +
530 25% compost (F3)
2 00 +055 55 Ao 00
November  (F4) e io> 6680 51482 55660 47.71a 5663 15396 36.7%a
50% Nitrogen +
50% compost (F4)
VO +055 55 Ao YO
FS) e dos 5984 45.36¢ 43.75¢c  42.46d 3746d 13642¢ 27.48¢c
25% Nitrogen +
75% compost (F5)
o30S o3 Vo
Fo6) 4.68¢ 44.40c 37.48d  41.05¢ 3173e 13251¢ 23.96d

100% compost
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(F6)

F1) wals
3.19f 38.50d 30.81d 35.50f 2179 11325d 19.26d
Control

O3p e A3 o
F2)
100% Nitrogen
(F2)
YO +055 % o s VO

441c 43.28b 43.98b  41.40c 4461b 13728b 32.52a

(F3) e 102 4.96b 44.33b 43.66b  43.38b 4538b 13755b 33.01a
75% Nitrogen +
25% compost (F3)

FHAR A
o~+uﬁj§“\¢)>o~

11
December F4) v e a0 5.61a 47.43a 52.20a 45.36a 4874a 14493a 33.63a
50% Nitrogen +
50% compost (F4)
VO +055 45 A3 YO

() s 102 4.22d 41.45¢ 36.30c  38.28d 3203c¢ 12550c 25.57b
25% Nitrogen +
75% compost (F5)

o goS dp s Vo
F6)

100% compost
(F6)

3.7% 39.86d 32.45d  39.90e 2641d 12313c 21.47c

F1) wals
2.25¢ 32.73d 26.68f 30.35¢ 1155f 9245d 12.49¢
Control

O3p e A3 o
F2)
100% Nitrogen
(F2)
YO +055 % o s VO
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F3) Zw S 2 3.95b 40.00b 42.16b  39.70b 3553b 12824a 27.71a
75% Nitrogen +
25% compost (F3)

s>\ 0 +055 %5 dasys O
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50% Nitrogen +
50% compost (F4)
VO +055 45 A3 YO
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25% Nitrogen +
75% compost (F5)

o goS Lo s Vo
F6)

100% compost
(F6)

2.74d 37.48c 29.00e  33.45d 2162¢ 11457c 18.88d
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using LSD
Test.
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Table 5- Mean comparison of the effect of plant growth promoting rhizobacteria for leaf area index, chlorophyll
meter value, plant height, spike per m2, grain per spike, thousand grain weight and biological yield

_ P . R Gls Sl 05
oS Ay S e s S ™ s S i %y CL:JJ\ 5 i sl 53 &l slass :fi) i e 3, Ses
Plant grqwth S Chl(;rOphyll (e fle) e dir Th g d (S 3¢5 5k8)
promoting Leaf meter value  Plant height Spikes m? Grain per rair(l)usZin ht Biological
rhizobacteria areaindex (cm) p spike g (gv) & yield (kg ha'!)
Application s ., 4.51a 43.53a 88.84a 365.79a 40.97a 40.71a 13180a
5
et 4.20b 41.65b 87.32b 350.77b 38.54b 38.78b 12580b

Not application
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using LSD Test.
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Table 6- Mean comparison of the effect of sowing date for plant heigt and spikes per m?

S sl (ol oS slis )l e s> e olaas
Sowing date (SD) Plant height (cm) Spikes m?
22 November 31 \ 91.68a 418.86a
11 December ,7 ¥+ 88.69b 368.05b
31 December s \+ 83.86¢ 287.94¢
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Means in each column, followed by similar letter (s) are not significantly different at 5% probability level using LSD Test.
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Table 7- Mean comparison of the effect of combined use of nitrogen fertilizer with compost fertilizer for plant height,
spike length and spikes per m2

. ?i’ﬁs“:j{”’ﬁflfﬂ'h bl oS i)l Ggl) i dib e s ahie sl
ombined use of nitrogen fertilizer wit . . . 2
compost fertilizer Plant height (cm) Spike length (cm) Spikes m
F1) aslz
82.45¢f 8.79f 310.94f
Control
(F2) 055 25 doya Voe
2 e 89.15¢ 10.71c 366.00c
100% nitrogen (F2)
(F3) o 5aS Ao ,3 YO 4055 25 Ao 3 VO
oS R TO RS e 90.48b 11.12b 376.44b
75% nitrogen+ 25% compost (F3)
(F4) ... Aoy 00 +053 20 0r
' oS o3 00 055 50 Ao 92.79a 11.90a 398.11a
50% nitrogen+ 50% compost (F4)
(F5) o 5aS Ao y3 VO 4055 25 oy YO
oS R VO HO5 5 e 87.12d 9.98d 353.83d
25% nitrogen+ 75% compost (F5)
(F6) oo a8 Ao 3 Vo
#eS e 86.48¢ 9.67¢ 344.38¢

100% compost (F6)
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using

LSD Test.
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Table 8- Mean comparison of the interaction effect of sowing date and plant growth promoting rhizobacteria for
spike length, grain yield and harvest index

LA A6 oS s S e (580 Gl aiw Jsb OS5 p 5 5k8) il 5 Slas
Sowing date (SD) Plant growth promoting rhizobacteria Spike length (cm) Grain yield (kg ha')
S50 Application s )i 13.25a 4315a
22 November Not application s )is p.s 12.82b 4050b
STYe Application s )i 10.56a 3981a
11 December Not application s, ee 9.65b 3411b
PR Application s )i 8.17a 2823a
31 December Not application s )is p.s 7.88b 2622b
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using

LSD Test.
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