Plant Prod., 2022, 45(2), 253-266

https://plantproduction.scu.ac.ir/
ISSN (P): 2588-543X; ISSN (E): 2588-5979 ‘

Doi: 10.22055/PPD.2021.36017.1961 Plant Productions

Received: 5 January 2021
Accepted: 14 April 2021 Research Article

The Effect of Sugarcane Residue Compost on Growth and Grain Yield of
Triticale under Drought Stress

Seyed Naser Safi!, Ali Moshatati’* ), Mohamad Hosein Gharineh®, Aydin Khodaei-Joghan*

1- M.Sc. Graduate of Agroecology, Department of Plant Production and Genetics Engineering, Faculty of
Agriculture, Agricultural Sciences and Natural Resources University of Khuzestan, Mollasani, Iran

2- Assistant Professor, Department of Plant Production and Genetics Engineering, Faculty of Agriculture,
Agricultural Sciences and Natural Resources University of Khuzestan, Mollasani, Iran

3- Associate professor, Department of Plant Production and Genetics Engineering, Faculty of Agriculture,
Agricultural Sciences and Natural Resources University of Khuzestan, Mollasani, Iran

4- Assistant Professor, Department of Plant Production and Genetics Engineering, Faculty of Agriculture,
Agricultural Sciences and Natural Resources University of Khuzestan, Mollasani, Iran

Citation: Safi, S. N., Moshatati, A., Gharineh, M. H., & Khodaei-Joghan, A. (2022). The effect of sugarcane
residue compost on growth and grain yield of triticale under drought stress. Plant Productions, 45(2), 253-
266.

Abstract

Introduction

Triticale is a commercial cereal with a vast potential to feed human and animal. This plant
can be cultivated in poor soils that are not suitable for wheat production. In irrigation cutoff
stress conditions, reduces growth and yield and yield components of triticale. One of the
most important ways to reduce the negative effect of drought stress on plant is using
compost fertilizer in the soil. Using compost fertilizer in agricultural soils lead to increase
nutrient elements and conserving the soil water. Generally, compost fertilizer of sugarcane
residues, improves moisture storage and physical and chemical conditions of the soil. So
that sugarcane residue compost fertilizer contributes to preserving the moisture storage of
the soil and to supply the nutrients required by the plant. In this study, the most important
aim is to study the effect of sugarcane residue compost fertilizer on triticale yield and yield
components under irrigation cutoff stress condition in Mollasani region, Ahwaz, Kuzestan
province.
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Materials and Methods

In order to investigate the effect of sugarcane residue compost fertilizer on growth, yield and
yield components of triticale under drought stress conditions, a field experiment using a split-
plot arrangement accomplished in a randomized complete block design with four replicates in
the research farm of Agricultural Sciences and Natural Resources University of Khuzestan (in
31° N, 48° E, 35 Km north-east of Ahwaz, and 20 m above the sea level) during 2018-2019
growing season. Experimental factors include four levels of drought stress (complete irrigation,
irrigation cutoff from spike emergence to physiological maturity, irrigation cutoff from
pollination stage to physiological maturity and irrigation cutoff from milky-dough stage to
physiological maturity) as a main factor in main plots and five amounts of sugarcane residues
compost (0, 10, 20, 30 and 40 t ha') as a sub factor in sub-plots.

Results and Discussion

Analysis of variance showed that the effect of drought stress, sugarcane residue compost and
their interaction on the measured traits were significant. Mean comparison showed that the
maximum amount of triticale traits was obtained in full irrigation and the lowest amount was
observed in drought stress from spike emergence to physiological maturity. Also, with
increasing the amount of sugarcane residue compost, the amount of traits increased and reached
a maximum at the level of 40 t ha”'. Mean comparison of grain yield under the interaction of
drought stress and sugarcane residue compost showed that the highest grain yield (4288 kg ha™)
was under full irrigation and 40 t.ha' of sugarcane residue compost and the lowest grain yield
(1134 kg ha') was obtained in drought stress from spike emergence to physiological maturity
and non-use of sugarcane residue compost. In the conditions of drought stress caused by the
interruption of irrigation, the vegetative and reproductive growth of the plant is reduced, which
causes a decrease in yield components and ultimately leads to a decrease in seed yield. On the
other hand, the use of compost fertilizer reduces the effect of stress by preserving water and
providing nutrients needed for plant growth and leads to an increase in seed yield.

Conclusion

Generally, the results showed that drought stress conditions decreased growth, grain yield and
yield components of triticale but using sugarcane residues compost fertilizer decreased the
negative impact of drought stress conditions on measured traits. Also, in areas with irrigation
shortage or lack of rainfall at the beginning of flowering stage, 40 tons per hectare of sugarcane
residues compost fertilizer is recommended for maintaining grain yield.

Keywords: Biological yield, Irrigation cut-off, Khuzestan, Organic fertilizer



YAY-YF5 (Y)FD AF+) (LS ©ladgs

https://plantproduction.scu.ac.ir/ ’,
ISSN (P): 2588-543X; ISSN (E): 2588-5979 ‘
Doi: 10.22055/PPD.2021.36017.1961 LS oladg

S s s Al A1 O yShos g iy ySlid (SULY CawgueS 55

Fols> glus ROV IAPCURE W PP *Y i e Slo pol s

b e 5 (65,98 pole oSy (55,9laS 0aSiails ( BLS Sy 5 A5 igen 095 ¢35 (S35 | ol IS i gal 2l )
Olnl (M el

Ol (e (liwjon rbo plio 5 (55,0liS pole olStils «(55,5laS” oaSitils ¢ ol S S 5 adgi cdige 09,5 bolil -Y

Ol Mo (lwson (ormb mlie g (65,9laS pole olails (5,9LiS uSitily (ol S S5 5 oy cusdige 09,5 ¢ luils -V

Olpl e B bwjor (ol @lio 5 (63,9liS” pole oRails ((55,9laS 0uSiils (BLS Sij 9 Ay (ouies 095 bl ¥

RV

o3 (S i Lyl s 30 Aty 0 S g iy Sled SU LY ComgpaS ST ouy e yokiio 4
==l b 59 )10 5k b (Solad Jolf glaSsl asly b B yo 0ulis )3 w5 & ysod slac e
i 03T Jmalge .ol 122 (b j35 sranb 2bio 9 (63)5LiS pole olSiiils (JFlidizd ac )50 50 1WAA-IYAY
o> yo 31 (55l add b 9t Ao o 1 (o)Ll gl (JolS (5lnl) (Sied i gl jlez Jolid
i Gy CawgenS e gy 9 (ol GO )T 50 (410 (6 ymes — (5 e Al yo 31 (5)le @b g Liudles 5
(SIS i 5145 ol (LIS il slg 4 pa  Ai0g (o8 58 WS 0 (LA 4 (F Fe g Y Ve e yho)
Sasi @y yio )0 i Sl aliiw Job igr gL, (S p gl (a3l Glho g ;i QLU Canwgpes
o Sbls (sl g Aild b 090 Job (SO Tglem o ySles cails o Slos (aild 158 (59 caliiw 5o ild
g o Jolo JmolS ()bl slond 50 393 (ALS Wlho jladio STz a5 315 L L cyeSileo dun lio 091 o
D e 1331 b iz o b ouplicn JolS' Sy B aldw 590 31 (Sl i 50 T (50 ¢ e
gy PS1as 4y S 50 oF Fromhaw 0 9 Bl 38l 59T e (BLS Wlhe l e ¢ pSied SLLL CawgpeS
45 ol (Lts S Lol CwgpoS 9 (Siis oS il J1 con 4ils 0 )Slos Cudio (xSl dun Lo
ComwgpoS HLiSe 33 o Fo o 3 JolS 55kl Ll o LSS 10 0,5 5LS FYAA) 4l o ,Slas oy il
9 aliw Horb al> po 51 (SUAS AT Ll ph 5 (LS )0 0,5 oleS NY'F) ails o Slos o yioS 9 Sl sL
o Pl Canlyl Sl CamwgaoS 395 S pan 38 (5 Hebar .o ol ;S Ll Cuwgros b pao pus
o LS [y Al 5 oo (6 yuF 031l AL Gl y Kb S I b

ST 985 (5 ll adad (S 5glam 8 yShas «ylin j35 Wojlganls’

ki o 5 g okiany i *

A Moshatati@asnrukh.ac.ir :4ebb!,

@ © 2022 The Author(s). Published by Shahid Chamran University of Ahvaz. This is an open-access article distributed
@ under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which
BY

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://plantproduction.scu.ac.ir/
https://orcid.org/0000-0001-9284-3563

derie S oS linjgn I polie paels ¢ g5 Jols
Sz bl g o e dlad 2ol (S laiS b Lo
@lo el ol Griwgid nlishaty ) o) sl el yin
g o oS 8y Slos 39y Clei o g Sl ool Wy g
2 558 (Sogll pleard GladsS 4 s dlso (ol izen
O S (Sajadinik et al., 2011) asS o slom| g j s

Solanl cceb a Sl s 4 CangaaS slodgS ( JT slasgS
b b il SUs | skdss aaly 8l oSS glaaluSs
o Gl ST (553 5 rirlol (S O (gl
o i gD oo S1 jhugin s S99 S s 3
5 o Ll e oLl oo Gl b (65 p0leS” s
31 % (Sullivan et al,, 2002) o ,ls <l5 sloplai pgs dgupe
ol Hlaie 4y liwjer bl (0 a5 pgo CawgaoS (sloogS
CagraS 358l 485 15 4255 5590 51 5 395 00 )5
ol )lS i) U cbailorn adez I el S SUl,
3 CondS Sy J9) S 21 L 4 s S
45 GlaSFanazrg LSS pld g L oS o)lal 3l
ooliiwl CvgaaS 0)5 § CmmgeS ddgi 10 A lgi o i)l
S S (ol Jpaze S5 S (WL ogdle gl
Cwddy Sy &bl 5 (6 lS0gy Sl (b jo oS S
AL I3 gy (sl o5 (galp & O iS5 il e
S ks 0 0950 (ool ks S g so ool
oS 8 e g Sl ] Sz (35 0o )0 £F dga >
ey 3 sl S SllB S 0 S5 ks il e
e B9 5 sz oSy tlind (S oS Sl S
(Marinari et al, 2000) el (g8, dlgo plow o, on
alS ol St S5 S 5 Bl ead wdg CageeS
oemly Hiad (59 9 5o yolis i ST g3k Slge
Sl QlalS 5L 050 (A olge b g 5,50 yolis oS
(Chattha et al., 2019)
OLalS 3, Shos 5 03 p CongraS 355 Bpan 513590 )
Jlie laieas il 48,5 O a0 (g00xin o gy alize
asSee g8 5 (A alize loogs 3l L)l b sl o
oS 0 SliS pasS pBl o )Shes (slizl g 0 Slas  YoSugy)]
S Shos atls 3, Slac el Jlia ()9 b Jo-bo (n yiinn
355 3 )5 e ) paiS Eilyp a9 Sjelsn
A ol YsS gyl )0 Sin g )L+ CnigeaS 005
b —i2g5 ;o (Gholamalizade-Ahangar et al., 2014)
s SO 5 (pliard 955 (Sad SIS il Sl o)
s S 2k e 531 a5 ey IS als 3 Shae

doddo

oS 3 Jol> (Triticosecale  'Wittmack) aJISs 5 oLS
A 5 Cmsl (piD) poSei 5 5 (logly) allSew iz 99
G55k 5 @l Slge wdgs gy pasS (99,Shes Dliogas
3 O Vb Jds 4 g o)l |y gllacl Laos 40 jlogl
Elke and Emanuele, ) 5,5 puiS a5 s (6 5Vb (g i3
Naderi, ) cwlo S35 g9 a3 ax g8 b o (2013
e Ll Ll 5l g 0090 4y gllae (5,155l 5 (2016
50 4l 5 dbsle w5 S o3l ol Sy lyied Sl
35 B axy

5 Sobar 18D eu sl b Jalse (o
g by o) ()90 (B8 (SAS) 0 e 5 (5 slacile
5 yShat oy B 2alS el lgiS 4 (S5 5 ot
Lol Gz 0B olS o al s 0 05 0 2l lolS
ol (S 5 il 35 ol sl S e
Ol 0y Sles g ol Juzee oS oy Lyl pl (ol 0005 0
b3l o pgar ol o (Kafietal, 2009) ol g0 ials
Slogaisy o, Sles 5 0l (Sugh) Cusgase ST 25 L
Slioo gk Cudgasme 51,0 aS ol (415 Al 5
O, les il o, Slas cils 59 calin jo dils slowi gy glay)
Khazaei ) c.dl jmalS a5 cdls p a9 SG5elem
2 i s Sl gy b 6,590 adlllas yo (et al, 2010
T A s 58 S 5 ety Jad 5 3 Shac
YA JolS s S o v goo)n Ve yralS el Sis
Akbarian et ) o Al 5 slacaiai ails o ,Slas gouo,o
Al g Sis il Sladlas b 6,58 obj)l o (@, 2011
G s A and 1S a5 slagassy o Ses
Qs olass caaye o 5o aliw olasy iy el )| Claw ¢ Sis
5 Sl 5Shae s 3, Sha ls i 55 el 3
Fayaz and Arzani, ) o3l el S a5 el p el
S A5 Q)b R Giegh 5o (ezes (2011
i A ol )15 Al 5 sleaaes Jeod 9 0 Shes
Y alow o asb olass gao o ¥V ol el S
G, YV g alily o, Slae (gao,0 VY sl 39 (gouo o
Shanazari et al., ) o S 5 oo Su5eam o ,Slos
(2018

(s=hy olalS  (Sis s S rals gla Sl
el SIz jo I sloogS e rnds Slgs 3l oolai
ol g logSs cad b il 38l el a5 (Namarvari et al., 2013)
byl SLe pH Jolss 4 LSJT oole swl38l (S o



Yov VEo) Ll ¥ oyl FO al> o olS oy

Kahrizi and ) o8 Jol> CwguaS coyg 0mo)d 00 + gloonds
=l 355 ST b5l b slaslas jo oz oa (Sepehri, 2019
2w ol (S 25 alpd o o pasS o Shes  2dgis
S paiS o Shee glipl 5 0 Slae ialS el S s a5
S T S alS carge Clgy g sl 055 0 )5 Jy
(Moshatati et al., 2019) sl zol58l 1, ails & Slae g 00

Cesl (Sis i whlize Olidx mls & 4y b
355 0,8 iz S9b g0 Al 0 Sles 5 b, alS
yolie geald (S Cusb) Lhis p psllae SIS CungeeS
P51 LS 5 S a5 (o Sojd Sliopas i
s ey plalS o (it s e e sla gt
o S pRelS o St Gl cewgaS 055 31 g
L Gtale)l ol 1 el o0t oy Ay 5 55 (S0
SL CevwgraS 055 e polie 8,5 3l pw)p Bon
w2y 2 ol el 5l il (Sas s S als S
@l g ol kb o a5 0, Slas glizl g 0,Slos
Ol)s (rmb il 5 (55,0laS pole oSS o jlsal
s el g b

g, g olge

aeyio ,d WWAV-AA elys Sl 5ol o Gialosl o]
28 Obwjer (crmb qlie 9 (55,0liS pole oKl (ctagsy
i e b ol 55 s 550k ¥ 0 Sk
OF gaz o FA SLdlse Job o Jlod 4335 YO g a> )0 ¥
505 Sl s ol g Lo gl 5l 2o ¥F el o 8,5 aads
SasF 59555 5 o ble i s 5 05 ) 25
A= [l (e doe VAT il (Sl Kl b 05095
B o o0mins 3 slads S S yeodr Siales] cpl () Jgos)
s i plol 5 o b isles S slocSsb a2
e ) (S e e b b
s JalS (Saun; U (Z55) aliiw ;50 al> 5o 5l sl
ekad g JalS Sou, U (Z65) olidles 5 al> e 5l 5Ll
(Ul (Saims; U5 s (Z75) (5 s =5 s al> 50 5l (550!
g s iy 5 el sla 5 5 ol el (e
Olgrean (LS )0 (5 Fe g Yo Ve e o 0) Sios bl
oSt Sl sy g5 Lo S s i ik
L oolaiul 050 ;S i Ll CangeaS 065 § S olionds
Ctino g SoiS OS h jleasiangd) Jo o Ve dgas Cugh,
9 cymoy (S twoskel ) s sl 00l ¥ Jgaz 10 (049,18 St
bess bl S bl CangeaS 055 lade el ) LS
CilS ol by e S b gilenidsS oKiws lawgs g (59

9 &y S ez s sl lidleel plad 055 @
S LS YV ails o Slae oy i g 0l als 1€q, duoyo
P o5 V) plerb 065 § S5 b Jolete Bpan I (LS
Vot e LS 0 pSe S Ve v SIS kS LS
4o (Monjezi et al., 2014) sol Cawsddy ((aud JLSo 0 6 SolS
7 S S5 AL 5 ) 555 it ol aslls b tole)
Sras Gl b aS 0l (B)fS eaS o Slee lizl g 0 Slee
e Al S iy i lio £S5 S LS
ol g asly o Slae cails o 5 calaw jo adly olows
O P Byan ol o Slee (i g 8L iolidl cllo y
Al Kathir-Zare et al,, ) o_i Jol> Sid SUS jild (LS 0
S g i 31 ) o gy 5 (2018
Byao wly8las ool las lails @yd o Slae 59 50
Slass (M jo ey olaws Dlas il cel Sind CavgeS
5 Sl 0 Slae s 3 Shac s 3 (35 v, 5 ol
2 pS el FFER) ally o, Slae iSlas g als iy aslls
O] Ceddy Sl CamrgaaS S 40 5 Ve e o (LS
oialo;l o e i>nn (Zade-Omidi and Marashi, 2019)
lron 395 5 Sid 03,23 JF CegraS Sl o) b (6500
s 0, Slas 1y i a5 Al by paiS il o, Slos g 0y
355 9 S 03,28 (15 CuagraS Joltte e 5l S
S 00,88 5 CengiaS S )0 0,5 6lS A0 ) (ploord
Chattha et al, ) o3 J-ol> PK LS ;0 0,55 LS V-
2019
L azlse ylals 1o a8 ools oylas clislej] 5 pan mbs
oS oot il jdl Eel CanguoS 865 8 pan o Sid S
59 Mie ol oL o, Shas iy 8l g (Seis i 4 Cand
t SomsgpaS 055 0l 5 o @b 1 i ol b stales]
5 45 4 ol b oty L 0 Sl sl 5o Sl
55 oy 40,5 5 Shae (sl 5 0 Slac 2l el St
i Slas ol Gislidl Coge CangaeeS 065 LS 4o 5 V-
CowgeaS 505 Sl gy p b si2gh ;o (Najarian et al., 2016)
a5 0d )5S oyd oy sy ol (55 g Sl S
(EnsgpaS 5059 955 0 )L oo (ali8 L e i Lyl
=lel jo (Zare et al,, 2016) <8l ioli8l &3 i 5
g9 Shes o (ploonB 355 5 CemgraS 0y9 095 Sl adlllae b
S ST S 5l o 9935 ) Shee (ol
Ot s 2O alyo I (St 25 s bl 0 5
0, Shoe clly J5a 59 « B H0 dils olawd gy ;o B dluws
355 do o B0 Lo o by el 9 SKjelam o Sles wils



Table 1. Mean of monthly minimum and maximum
temperatures and precipitation during triticale growth
cycle in growing season of 2018-2019

Min. Max. .
Precipitation
Month temperature temperature
(mm)

G9) (°©)
Nowv. 16.8 27.0 96.5
Dec. 12.6 21.9 100.8
Jan. 8.9 20.5 25.3
Feb. 10.0 23.3 33.7
Mar. 10.8 23.5 11.6
Apr. 16.7 29.8 45.3
May. 21.2 36.6 2.5

Table 2. Physical and chemical properties of soil
(0-30 cm) and sugarcane residue compost

Physical and Soil Sugarcane residue
chemical properties compost

EC (dS.m™) 1.7 22

pH 7.3 7.6

Organic matter (%) 0.4 57.6

N (%) 0.1 0.3

P (mgkg!) 37 76

K (mg.kg?) 2800 5000

Bulk density (g.cm?) 1.21 -

Texture Silty clay -
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Table 3. Analysis of variance of measured triticale traits under drought stress and sugarcane residues compost

Means of squares (MS)
S.0.V. df Leafarea  Plant No.of Grain. 1000 Grain Biological Harvest Grain filling
index height  Spike.m? spike! grain wt. yield yield index  duration

Rep 302 687.2 2.5 21.6 9.1 79806.0 620580.6 17.6 1.6
Drought stress (S) 3 5.7** 1302.6°°  14803.6** 742.97 259.2°* 18869179.6** 52573412.1* 729.1* 83.6**

Ea 9 01 157.9 2.7 7.2 8.2 113147.3 616701.0 12.2 0.5
Compost (C) 4 4.3 953.47  1085.1°* 50.2%° 233.8° 3422625.5%* 8147079.6" 152.0* 3.9%*

SxC 12 0.3* 78.0ns 159.1%  6.4* 12.1%  136225.6*  493020.1* 10.8*  0.5ns

Eb 48 0.2 18.8 463.8 3.2 5.6 56256.6 238921.2 4.9 0.9

C.V. (%) 7.6 11.0 34 6.0 6.1 9.3 5.7 7.6 37

Ns, * and **: non-significant, significant at 5% and 1% probability levels, respectively.

Table 4. Mean comparison of yield and yield components traits of triticale under the interaction effect of drought
stress and sugarcane residues compost by physical slicing method

Drought stress Sugarcane residues Leaf area No. of Grain. 1000 grain Grainyield Biological Harvest
compost (t.ha') index Spike.m™ spike™! wt. (g) (kg.ha')  yield (kg.ha') index (%)
0 4.57b 227.3a 33.5b 37.9¢ 2885¢ 9627b 29.9d
Complete 10 4.80b 232.5ab 38.0a 40.3bc 3564b 9862b 36.1c
irrigation 20 4.69b 232.0ab 37.2a 41.8abc 3617b 9945b 36.3bc
30 4.90ab 237.8a 39.2a 44.9a 4202a 10480a 40.0ab
40 5.59a 241.0a 40.0a 44.5ab 4288a 10610a 40.4a
0 3.27b 150.0d 22.5b 29.9b 1134c 5813b 19.5b
Drought stress 10 3.67b 166.8¢c 23.2b 31.5b 1276bc 5979b 21.3ab
from spike 20 3.29b 176.3bc 22.7b 31.5b 1288bc 5877b 21.9ab
emergence 30 3.76b 178.3b 23.2b 33.0b 1440b 6642b 21.9ab
40 4.44a 194.8a 24.5a 42.4a 2025a 8205a 25.2a
Drought stress 0 3.21c 196.0a 24.7b 33.5¢ 1630d 6960c 23.4b
from 10 3.42bc 193.2a 27.2ab  37.5b 1976¢d 7157¢ 27.6a
pollination 20 4.21ab 202.0a 27.5ab  38.9b 2157bc 7456bc 29.0a
stage 30 4.11a 210.5a 27.7ab  41.0b 2389b 8297b 28.8a
40 5.13a 207.7a 29.7a 45.1a 2784a 9297a 29.9a
0 3.61b 222.3bc 29.7b 35.5d 2350d 9005b 26.1d
Drought stress 10 4.19b 218.0c 30.0b 37.7¢ 2471cd 9037b 27.3cd
from milky- 20 4.50b 224.0b 30.2b 40.8b 2771bc 9424b 29.3bc
dough stage 30 5.01b 226.8b 30.0b 43.5a 2956b 9398b 31.3b
40 5.08a 234.5a 36.0a 44.9a 3797a 10320a 36.7a

Means with similar letters in each column are not significantly different based on LSD test.
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Table 5. Mean comparison of palnt height and grain
filling duration of triticale under the effect of drought
stress and sugarcane residues compost

Drought stress

Palnt height
(cm)
Grain filling
duration (d)

S1: Complete irrigation 102.3a 27.5a
S2: Drought stress from spike emergence 83.7¢  25.0¢c
S3: Drought stress from pollination stage 89.0bc 23.0d
S$4: Drought stress from milky-dough stage  95.7ab  26.9a

Sugarcane residue compost (t.ha™)

0 822d 25.3b
10 89.7c¢  25.3b
20 92.1bc 25.4b
30 96.3b 25.6b
40 103.1a 26.5a

Means with similar letters in each column are not significantly different
based on LSD test.
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