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Effect of planting techniques and irrigation levels on
growth and yield of wheat (Triticum aestivum L.)

M Lord 1 itan Debbarma, Dipak Nath and Dipankar Dey

SUMMARY

L'hie experment was conducted & Rampur Reseach Farm Rampur, Dehradun, Lmmricand, India during Mav., 2013 to
ADrl 2014 to smdy the affect of planting rechniques and irrigation levels on srowth and yield of wheat (UP-2584).
Trrigation was scheduled a= per traamment based on IW (Irrigation Wat=rl: CPE (Cumilanve Pan £ vaporten ) catio and on
critical growth strzes (CGS), The wesmments comprising tires imizaton schednling £ o | (irriontion a0 P CPE 0.90) L
(iirigation at TW: CPE] 20) and [, (irrigation at Crides] Growts Stmages) and five planting teahmiques Lz Flat Ted
{Conventional), Raizad bed, top +5 cm with two rows [R5 45/15). Breadeast seeding then making raised bed. top 45 ¢m
(MRD 45729, Broadeast yeeding then making rised bed, top 63 om (MEB &0/25). Broadcast seading then making raised
bed. op 20 cm (MBS 20/25). Darm on agrooomic trzits ke grmination, cumbers of tillers er ", umberz of ordve kaves,

~dr} marter acepmulaticn, plant height, arain weight. [000-grain weight, grain namber/ear, number oF fertle and seile
spikelet's/spikee, grain yieid, st yield, bialogical vield and harvess ldex was recorded. Result showed that frrization
cohadhile 22 [We CPE 1 20 recorded sieniffcantty Rishest arain yield (48.3 quintal/ha), respecavely comgpared fo restof
reamment, Consmmmitive water use efficiency was recordad in TW: CPE .50 significantly highest (284 kg/ ha-cm),
respectively as compared to TW: CPE 1 20 and ©GS, Numbers of tillersin?, dry marer arcurmuation (g/m’), root weight
density, 1000-gain weight in CGS levels was significantly highest over rest of the Teatments.
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at is the second most importantcersal affer
rice in Indis and rank 3™ in the world"s cereal
erops production. It is a staple food for 13
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aof the world's population, thus, primary food security
coancerns are fogused on improving and sustaining its
productivity. In India, wheat is grown in29.8 m ha aréa
with a wial proguction of 3.0 me, conirbuting 13.15 per
cexnt to the totl food grain producion in the country,
with a productivity Jevel 0f26.02 g/ha (Ancnymous, 201 1
12). As per an estimate, Indin would need 109 mt, wheat
by 2020, which can be achieved by (& assured onoual
growth rate of 4.1 per cenr (Nagarajan, 2003). Faad
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security dilemma 15 the mgjer Sroblam of tha Femes fop
comnirias liks [ndla, whers resourges are Zetting
stratehed by the imis. Thers i3 0o deubt that imtengiye
agriculturs in irrigated sreas has brought out subsansial
enhancement v food grain produeticn but has alsa
threzat=ned the environments] safery and aco=lerated the
degradation and inefficien: use of basie resonress and
production inpets. In the present simation, the cnly cption
.eft in 10 5i6T rowards eo-fricadly advance and eificient

ization of preducticn rescurce sspecially sail, watar
4_11& anfrients. Afroogst the varions acmnomic practicss,
proper crop esiblishment metiod may consdershiy
increase the effciency of inputs/ productivity of wheal,
It 35 also well known fact that warer management is ane
of the major factors responsible for achieving bemer
harvest in crop esiabiishment ethed (Mawvaand Singh,
200a8). In many pans of the counmy, the availability of
irrigation waier is decreasing os both gronnd and surfice
water aro beme over saploited. Flat bed plantme s the
mosteommion asd pocular wheat ssmabiishment practics
all gver the country but consiumes mmrealisteally high
amecunt of irigstion watcr resulimg iobo Jow water ose
eficieacy. Therziore, there is nead 70 find ant the
alternalive watsr effieisnt plagring method. The
eficiency of available irrigaticn water can Ge increassd
by rogorting o raised bed planting as in this method the
application of rrigation walsr is resizicled fo frrows
only, made betwesn e parallel beds. The moistuzs o
crop roat zone iz made avaiiable through latara!
movement of water: Aprrt from this, such confizurations
hzve alse beso found usefol in tragping the rain water
tor soil mosture sugmentanion. The piling up of fergle
top soil in the form of bed alse helps in vigorous roct
system, enabling the plant to explors mors sgil volume
and resist against indging, The raised bed planring sysrem
with flrrow irrigation has besn found (o give higher warer
use efficiency and also resulted 30 per cent saving o
irigation water overconventicnal Sar planting with Jood
irigaticn (Wang ez ol, 2002} The adiled advantage
observed with fﬁrme;'ha: been the redueed emst problem
on the soil surface and improved scil phiveical health.
Asif ar af. (2003) reported that bed furrow method
consumed sboui 35.6 per fent less irrigation water as
cempared to flat Serder imigation method. Al
germiaation count aad vield components were
considerably mproved under bed furmow iTigaticn
techniaie lending o |13 4 per conr higher grain vield. In
the recent vears, the farrow irrizetion raised bed sustem
has proved 75 Be one of the fmpemant compoaente of
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low =psi susmindbie progubtion syst=m. This slanning
s¥stem factiiates mechanical weed conirol, ‘ncresse
waker ugs efficiency, reducas cop ]Eﬂﬂmir and has lower
seed requirsment (Saves, 2000 and Yaday eraf, 2002).
In bed planting, some ares remzins unsown m the form
of Furrows and-crog 1s plented and the top of the beds
only. The yisld compensation or advanmage is assumed
due (o border f edce effecr. which may vary depending
upon the sofl type 2nd setial ares sown, In this respect,
bed which may plav significant role in determining tha
whiat as well as water productivity. Sayre e al (1997)
Toumd a bed width of 75-80 cm 25 aptimuem for wheat in
wuier scargs areas for achieving higher water use
efficiency. Aldbar of @ (2013) reported hizher wheat
(15%) and maize (28%) vields on wide (180 sm) beds
inar the flat Sed system. brigation water is one of the
mest crcial inputs for wheat growth, devel opment yieid
espression. Maintaining adequate soil moisture in the erop
roat zone i3 e prime aim of imigation applical
However, the time of imigation application is gove. .d
by type of the soil (rewmre), stage of the crop as well as
evaperative demand of the atmosphere. Improper
scheduling of irfgation resudts nat only in wasmee of
water, butalso decragses crop yield. In flatbed plantins,
irrierrion water s oplicd o the satis fefd, while in rised
tedeyseem: it fs sesericted 10 frrows anly, resulting im
reduced quamtay ofapplied of imgation water Thersfore,
crep liliely to respend differeatly t variable irmigation
applicarions under difrent mcdmw_s of establishment and
bed sizes, Kalear {20035 reported notabie vanaticns in
yield of wheat under raised beds and flar bed planting,
when subjected 10 variable supply of irdraton water,
For seeding wieat on raisad bed; machines ars available
for large, pniform Selds of plain areas, However, in
resourcs poor arsas (small plot sz, terraced fields, high
gravel canfentete. ), the availability and operation ability
of such devices ic 56l [imited. Therefore, in the present
sudy efferts were made 7o make raised bed using the
tocal tocl spade 1o offer an alternative for such areas, In
vigw of above Hcts, the present investigarion entitfeed,
Effect of planting techniques and irrigation levels |
growth and vicld of wheat (Triticem estirum T.1

MATERIAT AND METHODS

A field experiment was carried ont during the winter
(Rabi) sezson (November - Apnl) of 2013-2014 a
Ressarch Farm Rampur, Defiracin {30921 North. latinide
QITI"SZ Bast ipnoimde and at ax nltimd= of 516,53 memrers
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Effiect of pionting tevhnigues & imwigation levels an erowth & yacld of wheat

above the sea level), Uttarakhand. The soil was sandy
leam having bulk density 1.48 g/ce, pH 7.3. The soil was
high organic carbon (0.89%), medium available nitrogen
{245.0 kg!/ ha), low available phosphorus (32.8 kg/ha)
and medium in potassium (1753 ko' ha). The experiment
was laid out in Factorial Randomized Block Design with
three replications. The treatments comprising three
irrigation scheduling Le. |, (irrigation at TW: CPE 0.90),
L, (irrigation at TW: CPE [.20) and |, {irrigation at Critical
Growth Stages) CGS and five planting techniques ie
Flat bed (Conventional Raised bed, top 45 cm with two
rows (RB 45/15). Broadcast sceding then making raised
bed, top 45 cm (MRB 45/25). Broadcast seeding then
making raised bed, top 60 cim (MRB 80/23). Broadcast
seeding then making raised bed, top 80 cm (MRB 80/
25). “UP 2384 was used as experimental material, Seads
were sown on 3" November during 2013 and on
harvestingar 1 5% April during 2014, respectively. Sesds
were sown (@100 kg/ ha at a distance of 20 cm in flar
beds. Tn case of mised bed 45/15 with two rows, seeds
were sown at a spacing of 22.5 cm whereas in raised
bed (lop 43, 60, 80 em) seads were hroadcast in leveled
plots and beds wers made using a space ns per tregtment.
Crop was raised with recommended package of practices
of weed management, viz, chlodinophop 15 per cent
and metsulfuron methyl (MSM) 1% W.P. @ 60 g/ ha as
postemergence at 32 days after sowing was spraved o
control tie weeds. The experiment had a total of 45 plos
(experimental units) of 4. 2m x 4.0 meter were separated.
All the plots were provided with 0,80 meter wide buffer
space gruund it. The pross area of every plat was 16.8
m?, Irrigation applied as per treatment on the basis of
[W: CPE ratic approach using 6 em depth of imrigation
water. [rrigation applied on five imigationsin |, (irrigation
at Critical Growth Stages), two irrigations i L (irrigation
at [W: CPE 0.90) and three irmigations in L (irrigation at
I'W: CPE 1.20). The crop was fertilized at 120 kg N, 60
kg P,0, and 40 K,O per hectare. Nitrogen, phosphorus
and potassium were applied through NPK mixmre (12:
32: 16) and remaming nitragen was applied throngh ure
Full quantity of phasphorus and potassium and one third
of nitrogen was applied just before sowing and
incorporated. Remaining two-third nitrogen was top
dressed through urea n two equal splits, respectively.
The farm yard manure (FYM) was applicd two weeks
before sowing and vermin-compost jiist before sowing
as pertreatment. The observation data recorded included
germination, number of tillers per or', number of active

~fereenant. J. Plome Sci, 13 (2) luby, 2004 -348.355

leaves, dry matter accunulation, plani height, numbers
of earym?, grain weight, weight of 1000-grain, grain
number'ear, number of fartile and sterile spikelet's/spike,
grain yield, sicaw yield, biological vield and harvestindex.
Gramn and straw vield was determined from the sach
plot and the yield quintal per hectare calculated. The
crop was harvested manually whea grain almost matured
and spikes turned yellow. The biological vield was
obtained by sun-dried bundled and labeled and expressed
in quintal per hectars. The sraw vield was obtained by
subtracting the grain vield from the biological vield. Soil
mwisture content was determined for different depths
taking sumples from the respective depths with the help
of serew augur. Then the samples were dried in oven at
105°C + 27 C tall they attain constant weight,
Moisture content was determincd by:

= W,-W,

P, L 10

: |
Consumptive use of walsr was determined by using
the formula and then was calculating water use
efficiency.
WUE=-—
u
Harvest index was culeuluted ustag the formula:
Grninyield (a/ha)
Bioiagical yicld (4/ha)
The data were analyzed using the ‘amalysis of .
variance technique” for Factorial Randomized Block

Harvestindes (%)= £ 100

" Design as per the procedure given by Rangaswsmy

(2006). Wherever, the effect exhibited significance at 5
per cent level of significance, the critical difference (CD)
was calculated for comparison of treatment effect.

RESULTS ANDE DISCUSSTON

The emergence count was affected significantly due
10 planting technigues only. The higher emergence count/
m* was found in flat bed sown (651/m7) as compared ta
all raised bed sown wheatplots and the lowest emerzence
(54%/m*) wac observed in treatment MRB 30/25.
Irrigation applied at TW: CPE 1.20 was the highest
emergence (392/m°) and the lowest of CGS (376/m™).
The mteraction effect between planting techniques and
irrigation levels on ermergence count was found ta be
non-signiticant. The data on number of tillers/m? of wheat

' showed majorvariation at different DAS dueto different

irigation [evels. At both 45 and 90 DAS, maximum
number of tillers found flat bed sown (1201/m? and 791/
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i) than all rised bed reammenis. Application of imigation
at CGS was the highest tillers {1018/ and 633 /m”) than
[W: CPE 0.90 and IW: CPE 1.20. The interaction effect
between planting technigues and imigation levels on
aumber of tillers/m* was found to be nan-significant al
45 DAS and Significant at 90 DAS, The maximum and
significantly higher number of active leaves was flat bed
sown (4350/m? and 3078/m?). The lowest number af
active leaves RE 45/15 (3070/m?) at 45 DAS and MRB
45/25 (2685/m?). Trrigation trealiments showed
statistically significant highestnumber ot active leaves/
m® in [W: CBE 120 (3953/m’) at 45 DAS and CG3
(2892/m") at 90 DAS, The lowest number of active
leaves/m® in TW: CPE 0.90 (3645/m7) at 43 DAS and
IW: CPE 1.20 [2771/m?) at 90 DAS. The interaction
effect between planting technigues and irrigation levels
on number of active leaves/m® was found to be non-
significant at 43 DAS and Sigmificant at 90 DAS. The
data permining to dry matter accumulation at both 43
ard 00 DAS. the dry matter accumulation was affected
significantly due to planting techmigues. At both afages
meximuwm and significantly dry matter content was found,
in flat bed [ 1286 g/m™) wheal sown than all the raised
bed ireatments and (e lowest and significanily dry marer
content MRB 45/23 (956 g/m7), At 45 DAS, wrigation
tevel TW- CPE 1.20 (62 g/m?) recorded the maximum
and significantly higher dry matter and TW; CPE (.50
{934 g/m?) recorded the lowest: At 90 DAS; CGE

recorded significantly higher (1173 g/m?®) and [W: CPE
1.20( 1079 gho). The interaction effect between planting
techniques and irrigation levels on dry matter
secumulation was found to be non-significant. The data
observed on plant height at 45 and 90 DAS. At 45 DAS,
the plant height ranged from (25 cm) RB 45/15 w0 (28.1
am) MRB €0/25. AL the 00 DAS, MEB 60/25 (T7.2 cm)
cecorced sienificantly taller and flat bed (71.2 cm) lower
plant height. At 45 DAS, W. CPE 0.30 recorded the
highest {27.6 cm) and [W: CPE 1 20 recorded the lowest
plant height. At 90 DAS, IW: CPE 1.20 recorded was
highest (77.7 em) plant heighr and the lowest plant height
CGS (72.9 cm). The dara on at harvest. among the planting
techniques the plant height ranged from (78.0 cm} flat
bed to (81.6 cm) MRB 60/23. irrigation levels at TW:
CPE 120 recorded the highest plant height (80.5 cm})
and TW- CPE 0.90 was the lowest plant heigh. The
:teraction effeet berween planting techniques and
irrigation levels an plani leight was found to b= 0

significant The observed data on davs taksn to 50 per
cent heading among the planting techniques ranged from
99 (MRE 60/25) o 103 (flar) [rrigation applied at CGS
and IW: CPE 1.20(102)than [W: CPE 0.90(98) © aitain
the 50 per cent heading stages. Data on days taken 10
muturity among the plnting technirues was the muanenl
{127 days) in flat ged sowm, while RE 45/15 (134 days)
rank the mininium time to attain the maturity Irrigation
ot C3S took significantly higher (137 days) than IW; CFE

Tahie 1: Grain vieid, straw yield anit biological vield and harvest index 28 inMuencerd by planiing lechoigucs and Il:ﬂr;ﬂlﬁlll Jevels

Treatment = wr}:;ﬁhﬂ = A — Harvet index ()
'liﬂ.ﬁigﬂs‘ﬁniqlm

Flut 48.3 &7 1190 408

RB W13 418 (34 1134 _ 413

MEB 45713 4735 T8 1184 40l

BARD G625 473 £5.5 H3.0 4213

KRB #0214 460 &1 1134 408 oLy
SEx LI 23 13 10

C.D P=005) NS M5 M5 M
Irrigation level :

TW; CPE 0.80 466 &35 {9 Bl Alb

Wi CPE 120 482 &T:0 1154 418

COs 474 723 1187 ELE

SHE= 0.3 1.4 7 0.7

CO (P=0.45) K5 4.7 NS Z.2
Thieracuan S - M5 NS NS

NS= Man-stgn et

f fadr i 3 TA9-155 T q i
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0.50 (133 days), The mteracticn effect pianiing
techniques ond irrigation levals on days taken o manirity
was found to ke nep-significant. Tam on numhers of
ears per m® in flat bed recorded the maximum aad
sigmificantly higher (723/m°) and meatment MREEB 45723
recorded the lowest number of sars (512}, Trrigation
apolied at CGS, recorded significantly higher oumber of
pars (632/m?%) than IW: CPE 0.90 (353/m7). The
intersation eifect plantng tewhniques and migation levels
onearsim? was found to be non-sigmficart. The observed
dats gn grain weight / ear rangsd from 1 29g (flat) ©
1.34g (MRB 60/25). Irrigation levels, the grain weight/
ear did not differ much and ranged from 1 512 {0GS)
1.32g (TW: CPE .20 and TW: CPE 0.20). The interaction
affect planting technigues and mmigation levels on grain
weizht fear was found to be mon-gignifieant. The
stanistically ahserved data on 1000-2rain weight ranged
from 403z (Flaty to 41 4 (MRE 45/25). Lrieation applied
at 0G5 recorded the highest 1000-grain weight (415 g)
and at TR CBE (.50 sas the luwest of LO00-grain weight.
The interaction effeet pianting techniques and Jrigadon
levels on 1000-grain weight was found to be non-
signifcant. The dzra pn grain number /sar among planting
techniques MRB 80/Z5 (35) was recorded higher and
the lower of far (30). Origadon at CGS and [W: CFE
1.20 resorded the same number of grains fear which
was higher than [W: CPE 0.50. The interachion ez=ct
planting techniques and imigation levels on eowin number
Jearwas found o be significant. Dats on number of fertile
spikelets per spike was not affected significantly Beth
dne to planting technigques and irrigaticn levels. Amang
the planting techoiques, the aumper of feritle spikelet’s
per spike ranged from 14.4 (flat and RB 45/15) to 15.3
(MRB 60/25), Iirigation levels, at TW: CPE 1.20 and
(G5 recarded similar pumber of fertile spikelet’s per
spike (15.1), which decreased at [W: CPE 0.50 (14.8),
The observed datz on number of sterile spikelet’s per
spike among planting techniques MEB A0f25 (2.33)
recorded significantly higher than the rest of plantiag
techniques. Irrigation at I'W: CPE 0.99 recorded
sienificantly higher (1.80) and CGS (1.73) recorded the
lower, The interaction effect planting techniques and
irigation levels on numbers of sterile spikelets was found
to be significant. The dafa on gram among planting
techniques, ranged from 46.0 gf ha (MBEB 30r25) ta 483

gha (flac). Imigation levels at IW: CPE 120 recorded =

the highest grain yield (48.2 q/ha) and the lowest stTW:

1o be fon-significant, The ded om straw yield amosg
planting technigues, ranged fom 65.5 gha (MEB &0/
250 0 70,9 a/ha (MEE 453/25). Imigation spplied ar CGS
recorded the maximum sraw yield (723 g/ha) which
was statically af par weamments. The misractson effect
planting teehniques and irriguion levels on straw vield
was found ta be nem-sienificant. The data on biclogical
yield emong planticg techniques, ranged from 113.0a/ha
(MRR AIV2S and RS 45/13) t0 119.0 g/ba iflat). krigarion
levels, st CGS(119.7 o/ha) was the mghest and ['W: CRE
.90 [111.9 g/ha) recorded the lowest biological yield.
Thizobssrved ara on harvest index (%) was the highest
42,0 (MRS 60/23) and the lywsst 40.6 (MR 80/25).
The irigation levels ar TW: CPE 1.20 (41.8) was the
nighest and the lowest of CGS (39.6), Consumpive
water ute efficieney was recorded in TW- CPE Q.90
stantficantly highest (24,4 kg/ ha -cm), mspectively a5
compared to TW: CPE 120 and CGS.

Higher number of actuve leaves'nr and dry matter
production/m in fai bed may be ascrbed w0 moes plast
geplation per unit aren. Among rmised beds plot, MRD
80/25 had hizher vahie of these parameters, especizly
at later'stage (90 DAS). Trriparion an TW: CFE 120 wd
GG producad higheractive leaves and dry matter over
[%: CPE 0.90. Inerease indry matiac production with
increase in irigatios frequeacy has also been reported
by Pal s2.al (2000) ond Shivani e ef (2003) Taller |
plants wers observed in raisad beds piois ihan the fat
bed, The hemer soil envirumnent o the form of mised
bed might have caussd the snhancement in plant relght.
Setter soil condifions in turm plant growth conditions (o
raised bed techmiques have alse been reported by Kumar
at af. (Z008), The medium textire {sandy loam seil} of
studyw area probebiy did not canse any impedanee o the
raot development under flat sown condition. thas,
resyliing in nod-significant variatiéa in root rowib
betwesn flat and raised bed plots. Trrigation levels at
MW- CPE | 20 and OGS (4 rrigatcns) improved the moor
growth over [W: CPE 0.9 (2 irrigations) at 90 DAS.
This may be credited to reguler supply of soil meisture,
Better root growths under higher soil muisiure regime
are in accordance with Bendoparhay and Mallick (Z003).
Moisture steess under 1W: CPE 0.90 (2 irrigations) as
compered o W, CPE 120 and CGS 4 irrigations), mishc
have advanesd the crop maninty io the former feament.
The yield amributes sxcert gars per o', wers favoursd
by raised bed planting techuiques, Higher 2ars perm- in

e g

CPE 0.90 (46.5 g/hz). The interaction effect planong  fiak Sed sown alars conld he atributed Lo larger net s0%n
techniques and ir-ization levels on grain yield was feund  area anc mere Hller peroy. Improvement mthe remaining
i e, . P S U Y Qi S8 - 2AY-255 e Hind agmicubial Rt and Troiomy eccnms
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yield anributes under raised bads plot may b dueto

better plant growth as evidenced from plant height under

these tranmments. Sterilé spikalar’s/ spike wers bigher in

raised beds plots, which may be ascribad fn Thore moisturs

loge, resultine in low moisiure availability, leading t poor

sransiccation of photosynthesis. The results corroborated

with the findings of Kumar ef al. (2007). More frequent

irrigation at TW: CPE 1.20 and at critica] growth stages

resulted in hisher valussofyvield arnbutes han W CPE

0.50, Wariable availahility of 30il moisture under variable

<ol moistore reimes might bave caused such VARAon.

WMore number of sterile spikelet’s! spike in TW: CPE0.50

indicates that inder this Tearments, wheat might have

sxperienced some mojstur: sirsss. Lower values afyvizld
aprehutas ot [ess fraquent irrigations are in lne with

Shivani ef ol (2003). Among the planting tachnigues Qat
bed sown wheat erop recorded higher (483 g/ ha) Zrain
yreld but did not difier sign ificanthy with nther planting
techniques, comprising of varying sizes of raised beda,

Butiar et al. (2006) also did not find siomificant variaticn

in the wheat grain yield dus to planting technigues.

Seyeral other workers have also reporiad non-significant

yariations in vields between raised bed and flat bad sowm

crop (Mishra ef af, 1994; Singh er al, 2006; Kumar &
al., 2007 Singh et al., 2009, Pal = al-2000 und Kukal

sral, 20093, The grain vield did oot mergase significantly

with incrense in aumber of Irmization ie from (2
irrigusions) in [W: CPF 0.90 aad irrigation upplied ac
critical stages. Dunng the rop 323500, 744 mm ranfall
s reosived, which was probably good enough te fulfBll
e water requirement of the wheat crop alang with 2
irr gations applied wt W, CPE 0.00. Some enhancement
was found in wheat yizld with increasc number of
irrigation at TW: CPE 1.20 and CGS, but increase was
not enough o become significant. Almost similar trend
was ohserved i straw and biclogical yield Almost similar
trend was chserved in swaw and biological yield. Similar
Andiags also have besn reported by Pal o al. (2000,

Conclusion:

Planting wchnique and imgation olaved a vital rofe
for the growth and yield of wheat Different planting
techniques and mmgation levels showed siomificanl
diference on yield and yield contriburing choracters of
wheat plant. The micraction effect ofdiffercnt planting
techniques end irrigation levels also showed the
sienificant variation on yieid gontibutng chareters.
Wheat vield was fourd the maximum flat bed scwii end

thres irmgetion levels at differen: fruwth 5123,
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