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Evaluation of grain and forage yield and amount of some elements in
fodder of new triticale lines affected by nitrogen splitting
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Table 1. Pedigree of triticale genotypes used in the experiment

555 A
Genotypes Pedigree
ET-89-1 Juanillo 92
ET-89-7 PRESTO//2*TESMO_1/MUSX 603/4/ARDI_1/TOPO 1419//ERIZO_ 9/3/SUSI_2/5/AR/SNP6
/ITARASCA 87_2/C,S10/3/...
ET-89-9 ARDI/GNU//2*FAHAD_1/4/BULL 10/MANATI 1/3/ELK 54/BUF_2//NIMIR 3
ET-89-12 ARDI/GNU//2*FAHAD_1/4/BULL 10/MANATI 1/3/ELK 54/BUF_2//NIMIR
3/5/DAHBI_6/3/ARDI_1/TOPO1419//ERIZO_9
ET-89-13 ARDI/GNU//2*FAHAD_1/3/ERIZO_15/FAHAD 3//POLLMER_2.1/4/DAHBI/COATI 1
LIRON_2/5/DIS
ET-89-16 B5/3/SPHD/PVN//YOGUI_6/4/KER_3/6/BULL_10/MANATI_1/7/DAHBI_6/3/ARDI

_1/TOPO1419//ERIZO_9
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Table 3. Analysis of variance for grain yield, fresh, dry forage and plant height in triticale genotypes.

5 e a3 5 abge s Slas S iyles Shes w3 Shas G gl
S.0.V df 15T Fresh forage yield Dry forage Grain yield ~ Plant height
yield
(L) o
] 1 22.3% 0.731%* 66134.69%*  311.52%
Location(L)
BECERES
o 2 2.394 0.015 2022.94 16.69
ReplicationxLL
= 5 3.104% 0.142%% 51629.07%*%  3366.5%*
(Genotype)
S5 X0
5 1.038 ™ 0.018™ 12598.18**  87.14™
G.xL.
oo 3T olial
e 20 0.528 0.020 1245.05 35.78
Error
(N) Oj}f':; ns
) 2 1.01%* 0.020 49477.9%%  226.36%*
Nitrogen(N)
03375 X0 . . .
2 0.077 ™ 0.013 ™ 163.45™ 50.99%
NxL
sk e
e 10 0.102™ 0.019% 794,75 537
Nx G
359 2 S 85 ><;)L§.
R 10 0.187™ 0.012™ 1380.54™ 3.5
Nx GxL
(NS)O35 5 daes Ol
Time of nitrogen 2 0.061"™ 0.004" 66554.2%%  327.32%*
splitting(Ns)
L Ol x 0K ) . .
2 0.204" 0.030% 331.36™ 331"
NsxL
L5 Olej X o 55 . . . .
10 0.172" 0.009"™ 390.14™ 4.89™
Ns x G
o Olej X 5 55} O . . . .
10 0.233™ 0.007™ 177.43" 4.09™
Ns x G xL
Lo 0laj X055 75 _ . . .
4 0.217" 0.015™ 393.26™ 2.72"
Nsx N
Lo 0l X055, X0 . . .
4 0.633%* 0.004"™ 915.08"™ 0.56™
NsxNxL
B Sl X0 2 20 0.348%* 0.019%* 187.811™ 1.62™
Nsx Nx G ’ ’ ' ’
Lo X033 A% 5 55 %08 s ns ns
20 0.245 0.011 244 .83 1.76
NsxNx G xL
2ol 3T ol
e 192 0.176 0.008 362.95 16.01
Error
() i s
. 9.14 4.85 6.40 8.24
(%)CV

cCwl Gls gme 0N g 000 Dl clu): T T LS| FYEP R
ns, not significant, *and** are significant at 0.05 and 0.01 probability levels, respectively. (LSD)
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Table 4. Mean comparison for grain yield, fresh and dry forage and plant height in triticale genotypes

Sagle s Slee S & es Slas 4ls 5 Shes Sy gl
Sl (S, o5 GESa s o) (LS s o) (ol
Treatment Fresh forage yield(t.ha™) Dry forage yield(t.ha')  Grain yield(t.ha')  Plant (cm)

height

R
Location
Jelp 48.59° 18.05° 5.628" 124.52
Qarakheil
S b 43.37° 19.00° 5914 122.56
Bayecola
I 5 s 55
Triticale Genotype
ET-89-1 45.66° 18.26" 5.805° 122.92°
( Juanillo 92)
ET-89-7 44.81° 17.96° 5.756 130.77°
ET-89-9 46.44° 18.56 5.808" 117.85¢
ET-89-12 44.51° 18.61° 5.918° 135.49°
ET-89-13 50.537 19.46° 6.136° 116.344
ET-89-16 43.92° 18.32° 5.205° 117.88¢
OeSays 8 5h)05 2
Nitrogen (kg.ha™)
50 44.96° 18.38" 5.547° 122.16°
70 46.09% 18.55° 5.794° 123.42°
90 46.89° 18.65° 5.973% 125.05°
03578 Japeels
Nitrogen splitting
Sl o bt ol 46.05° 18.55° 5.535°¢ 122.06
Planting+stem
elongation
iy seh b B 45.71° 18.57° 5.750° 123.10°
Planting+heading
Wiy e + ey 46.18° 18.46° 6.030° 125.46°
Tillering + heading

I (gl e D /00 Jlazs c]ad 53 adlee sy fole ja gl peS 2t Dy Losla)les
Mean values with common letters are not significantly different at 0.05 probability level. (LSD)
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Table 5. Analysis of variance for nitrogen, phosphorus, potassium and calcium content in forage of triticale genotypes

= b 4 O35 7 gL =l Py
S.0.vV dfesi;T  Nitrogen Phosphorus Potasium Calcium
Location(L) (L) 5% 1 0.008 ™ 0-066 13.60 0.594 ™
Replication x L I $& x 0 2 0.162 0.005 1.65 0.909
Genotype) 53 5 0.137% 0.002 0.474 0.114
GxL Cspixoln 5 0.133* 0.001"™ 0.287° 0.098**
LS pox .
Error T ses - 0.049 0.001 0.088 0.016
Nitrogen(N) Ny o35 2 5 025+ 0.001 ™ 0.19° 0.078"
NAL 053 25 0 2 0.052™ 0001 0.146™ 0.005™
N« G o3 s 0 0108+ 0.001° 0.143" 0.055*
No Gl 055 2% o 53 %08n 10 0.132%+ 0.001" 00557 0.015™
(NS)O5 5 6 LS 5 0.112% 0.0001 ™ 0.179* 0.112*
Nitrogen splitting (Ns) ’
Nl ok xS 5 0.018™ 0.0001 ™ 0.02 ns 0.020 ™
NG i x 55 10 0.064%* 0.0001™ 071" 00147
Nox Gl bk x5 0 0,031 ™ 0.001° 0.249% 0.025°
NsN Lo s . 0,005+ 0.0001™ 0.464° 0.005 ™
NSNAL e %352 % K A 0120+ 0.0001 ™ 0.221° 0.039°
NS % Nx G ki 055 255 55 20 000+ 000017 01227 0267
NGl Xy i 55505 0 00705 0.001° 0.086™ 0.03°
Ns ’
Error _tfT o 9 00w 0.0001 0.056 0.009
(5 pe CV(%) 13.39 13.8 16.48 15.24

B A I IV AT S | PC c]a..:): oS o4 K g% b geee NS
ns, not significant, *and** are significant at 0.05 and 0.01 probability levels, respectively. (LSD)
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Table 6. Comparison of effects of treatments on nitrogen, phosphorus, potassium and calcium content in dry forage ¢

triticale genotypes

led (Ao )3) OS5 (dezy3) jausd (s y3) =y (w):)r._.,.JS

Treatment Nitrogen (%) Phosphorus (%) Potassium(%) Calcium (%)

R

Location

Jei 1.224° 0.138° 1.232° 0.571°
Qarakheil

IS b 1.214° 0.110° 1.641° 0.657°

Bayecola

I 5 555

Triticale line

ET-89-1 1.214° 0.133* 1.572° 0.703*

ET-89-7 1.316* 0.125% 1.463%¢ 0.599°

ET-89-9 1.179° 0.128% 1.357% 0.600°

ET-89-12 1.204° 0.119° 1.314¢ 0.569"

ET-89-13 1.218° 0.116° 1.419%¢ 0.611°

ET-89-16 1.182° 0.124® 1.494% 0.601°

GUSS Js p S AS) 055 5

Nitrogen (kg.ha™)

50 1.213%® 0.127 1.413° 0.600°

70 1.174° 0.123° 1.411° 0.596°

90 1.270° 0.122° 1.485" 0.645°

05378 o Ol

Nitrogen splitting

Bl o b+ cosls 1.191° 0.124° 1.481° 0.651°

Planting+stem elongation

ity ggbor sl 1.211% 0.122° 1427 0.596°

Planting+heading

s+ e 1.254° 0.126° 1.401° 0.594°

Tillering + heading

I gl gme D 0 Sz c]d.n 3 ble ply oS e Oy L oslals
Mean values with common letters are not significantly different at 5% probability level. (LSD)
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Introduction

Triticale is the first man-made crop. It was designed in order to obtain a cereal,
which combines good quality grain yield from wheat parent with tolerance to
abiotic and biotic stress. Modern triticale cultivars show higher yields and superior
adaptation to soil quality and different environments than wheat. In arid and semi-
arid conditions, triticale tends to produce higher forage yield than wheat and barley
(Oelke et al., 2009). The grain yield of triticale was reported to be 5641 kg/ha
(Salehi et. al., 2018). Selection of suitable genotype is very important and will
increase seed and forage yield of triticale. Yield superiority of Sanabad cultivar (line
ET-82-15) compared to control (Juanilo 92) was reported. But in another report,
the average grain yield of Page cultivar (line ET-)V-A¢£) was higher than Juanilo Y
and Sanabad (Guodsi et al., 2017). Many authors have reported positive effect of
N fertilization on grain yield. The optimal timing of N application increased grain
yield and protein content. One of the major agro-technical factors which affect

orain vield and enable farmers to take advantage of the high production potential of
Email address of the corresponding author: khalilchabok5@gmail.com
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cereals is mineral fertilization, especially nitrogen nutrition. Nitrogen is the most
important yield-boosting nutrient. It affects final grain yield through influencing
the formation of yield components during the whole growing season. Both N rates
and application time are important to the development of yield components.

Materials and Methods

In order to determine effect of nitrogen on forage and grain yield of triticale
genotypes, this experiment was done in Qarakheil (Qaemshahr) and Baye cola
(Neka) of Mazandaran province. The experiment was carried out as split plot
factorial design with three replications in the 2016-2017 growing season. Six new
triticale genotypes (ET-89-1 <ET-89-7 ¢« ET-89-9 « ET-89-12 <ET-89 - 13 and ET-
89-16) were assigned to the main plots. Three levels of nitrogen amount (50, 70 and
90 kg.ha') and three timings of nitrogen application (planting + stem elongation,
planting + heading and planting + tillering) were assigned to the sub plots as
factorial treatments. Forage yield, dry forage yield, forage nitrogen, grain yield,
plant height, and phosphorus, potassium and calcium in forage were measured.

Results and Discussion

The results of the combined analysis of variance indicated that the effect of
location was significant on the all studied traits (except for forage nitrogen and
calcium). The highest grain yield (5.914 ton.ha') was obtained with Bayecola,
which significantly differed from Qarakheil where yield production was recorded
as 5.628 ton.ha'!. The highest forage yield of 48.59 ton.ha'! was achieved in
Qarakheil, which had significant difference compared with the yield of Bayecola
(43.34 ton.ha'). Triticale genotype ET-89-13 was the best genotype in terms of
forage (50.53 ton.ha')and grain yield (6.136 ton.ha'). The greatest forage and
grain yield (46.89 and 5.973 ton.ha’', respectively) were obtained when nitrogen
was used at 90 kg.ha!. The application time of nitrogen: (1-planting + stem
elongation, 2-planting + heading 3-tillering + heading) did not significantly affect
forage yield. The application of nitrogen at the tillering + heading stage produced
the greatest grain yield of 6.030 ton.ha™! that had significant difference with other
treatments. Nitrogen treatment at 90 kg.ha' resulted in the highest nitrogen content

in dry forage (1.27 %). The use of nitrogen at the tillering + heading stage gave

17



«Applied Research in Field Crops» Vol 33, No 4, 2021

the greatest nitrogen content in dry forage (1.254 %). The application of 90 kg.ha"!
nitrogen produced the highest potassium content in plant (1.485%).

Conclusion

Our results indicated that the amount of nitrogen is important on forage and
grain yield of triticale, while the application time of nitrogen had no significant
effect on forage yield. the application of nitrogen at the tillering + heading stage
produced the highest grain yield in triticale.

Keywords: Fraction, Nitrogen, Triticale genotypes, Yield
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