3Gl Sl gy 4 4
1Fe1 sl PP aily —) ojled —T00 88

9005 3 ks 3 D53 (5 y ilio (S09 F (S et S g 6 T
Olood dilaio yd ddgle s

Investigating the effect of planting date on the quantitative and quali-
tative forage yield in maize hybrids of different maturity groups in
Hamedan region
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Table 1. Mean minimum and maximum temperatures atthe end of decades of different growing months of silage maize hybrids in Hamedan during the years 2017 and 2018
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Table 2. Soil physico-chemical properties of the experimental site
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Table 3. Combined analysis of variance for the quantitative and qualitative traits of silage maize hybrids

Sl S

Mean squares

el a3 Abjoeyss &&Q&& sl s 4 JM Oy Cas e.ﬁw{ou.uf.\.&u 4l 0)g S 5 ke s Slas sl s e St o3le o s DS ey s Shee
Gy S Su S Sy S R
&3
- Ratio of car Ratio of stem Dry matter Crad )
. Growth M Stem weight fo Ratio of leaf  weightto ~ Fresh forage Dry forage fudeprotein i
SOV ¢ eriod o dameter weight to whole  whole plant ield ield (%) ield
P height whole plant P s a (%) e
weight plant weight weight
Ju 1 10496%* 124457% 042"  78530%* 216.23** 1825.68%*  122544029%* 17775796  1838™ 656"  2372348™
Year
U89 4 067"  86.07° 005™  1094™ 3.02™ 649™ 12997709™ 6557081 3121™ 206™  340151.77*
Year (replication)
sl b 2 3187.39% 194756* 0.19%  107.69% 42.61* 283.97*  925584008* 161617798  21.97* 5324%  393113.57™
3k
Planting date
Jl sl b 2 015™ 3002 001™ 4.47* 1.83™ 331™ 31869996™  390772™ 138™ 0.09™ 66663.57™
Planting datexYear
Vs 8 1.66 8081  0.04 7.68 285 11.57 19343705 1077616 776 0.89 59918.94
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Errorl

g 6 2305.33%* 5884.26%% 147F  269.40%* 113.38%* 81.60%* 3491204805+ 262849203  7.73** 0.15*  3613509.90
- %
Hybrid
Jlo ity on 6 205" 15500 001 628" 284" 11.03™  36578182™  145601™ 161%™ 004"  110147.56™
HybridxYear
SIS b X e 12 2118* 3331 001% 8.24"™ 411™ 21.36* 52319027  13213485%  22.07%* 043*  208133.50"™
HybridxPlanting date "
Iz Bl8” 56X 12 035" 3497™ 001" 569" 224" 636" 27840656 214345™ 0.78"™ 004™  133413.01™
HybridxPlanting
datexYear
¥l 72 1.48 9470  0.04 8.96 330 11.93 27109548 3112286 12.07 1.52 191301.59
Error 2
ould outalie Sl o7 1 0.08 057 015 0.88 0.78 1.83 051 0.06 0.16 0.10 0.03
Observed Chi-square ((2)
(o))l s s 13.02 9.15 1440 1634 2028 1136 26.04 2551 8.09 10.74 2591
C.V. (%)

ns, * and **: non significant, significant at 5 and 1% levels of probability, respectively
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Table 4. Mean comparison of the effect of year, planting date and hybrid treatments on the quantitative and qualitative traits of silage maize hybrids

RESPRPN Gy gl FE N st 4 B0y T 4l 059 5 dbsle s Shae S e 5 Shae oSt o3l doys s Loys s 3 Shes
DoyfSe  Danls D) g IS
Gs)) (el (o) GBS 1 p S5hS) (a0 S kS 2S4S
Boles (e
Treatments Growth Plant hei Stem Ratio of leaf Ratio of stem Drv f D Crud in Protein vield
period ant height diameter Ratio of ear weight to weight to whole Fresh forage ry forage ry matter Crude protein Protein yie
eight to whole i i !
@) (cm) o <H ww mm oy Wholeplant E%msemz vield (keh™) - iolg (keby (%) %) (ke
a cm ant wei
Y P 7 weight (%) o)
Wy
96.32 214.78 228 30.13 14.84 55.03 54532 16078 29.56 13.99 2227.09
2017
\ray
98.15 221.06 217 35.13 17.46 4742 56504 17105 30.39 13.53 2300.90
2018
LSD (5%) 041 4.59 0.12 1.64 0.86 1.26 1783 1267 428 0.71 288.52
sl 5 )
90.14 225.09 2.16 33.81 17.03 49.16 60008 18342 30.68 12.83 2330.12
May 22
Sls 5 Yo
97.78 217.14 221 33.26 16.36 50.37 55904 16634 30.20 13.43 2224.68
June 10
A 103.80 211.53 2.30 30.80 15.05 54.15 50643 14770 29.28 15.01 2198.77
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LSD (5%) 0.65 452 0.10 1.39 0.85 1.71 2213 522 1.69 048 123.18
KSC201 78.05 187.28 1.78 3844 12.36 4921 37469 11620 31.01 14.63 1689.40
KSC260 87.50 202.88 2.00 3597 13.71 50.32 40499 12622 31.07 14.09 1769.66
KSC 400 95.63 213.77 2.14 3495 1536 49.68 45732 14720 3215 14.04 2056.19
KSC 647 100.11 22748 232 30.65 17.18 52.17 62498 17466 27.88 13.61 2366.70

BC 678 101.11 222.04 245 2931 16.81 53.87 62668 18510 29.45 13.58 2497.88
KSC 703 109.00 233.10 2.64 31.16 19.58 49.25 71322 21095 29.50 13.34 2816.54
KSC 704 109.28 238.90 225 27.89 18.03 54.08 68443 20029 29.18 13.02 2613.12
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Table 5. Mean comparison of effect of two-way interactions for planting date and hybrid treatments on the quantitative and qualitative traits of silage maize

hybrids
diyeyes Wyl il s DN 055 w805 G 4l 055 dge 3 Shas St digle s Slas osledoys s deoys s 5,Shes
s (1) 6y JS o ()% IS ) sy )
o G (Sl (rasl) 2 mamrmwé DSa 0 S5k oS DS 0 S AS)
"
Growth . . . Ratio of stem Fresh forage Dry forage . L
Treatiments period Plant height Stem diameter szmow mmH_ Ratio of leaf  weight to whole  vield yield Dry matter Crude protein Protein yield
(cm) (cm) 29_%~ sﬁwm% mbﬁm © weight to whole ~plant weight %) %) (kgh™)
(day) p %) plant weight (%) (%) (kg.h™) (kg.h™) o o &
Sls ) xKSC ¥+
72.83 193.23 1.72 38.52 12.26 49.22 37954 11798 31.12 14.02 1653.7
May 22x KSC 201
sls 5= =KSC s+
80.17 207.77 1.90 35.51 13.65 50.84 41358 12986 3143 13.12 1702.6
May 22xKSC 260
sls g \X KSC ¢. .
88.33 217.37 2.100 3498 1532 49.70 47185 14897 31.52 12.95 1931.0
May 22xKSC 400
sls g X KSC sy
94.33 235.73 225 3271 18.84 4845 68845 19815 28.78 12.64 2503.9
May 22xKSC 647
sls = % BC #vA
95.67 229.87 239 3125 18.65 50.10 70124 21455 30.52 12.35 2645.8
May 22xBC 678
sls g WX KSCv.v
99.50 241.53 2.59 30.87 19.01 50.12 78895 24171 30.65 12.63 3054.6
May 22xKSC 703
sl = W KSCv.¥¢
100.17 250.10 222 3041 19.23 50.36 75698 23244 30.70 12.11 2814.9

May 22xKSC 704

sls =Y x KSC Y-y 77.83 188.10 1.79 40.21 12.58 4721 39865 12812 32.14 14.24 1817.0
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June 10xKSC 201

3ls = Yex KSC ¢

88.67 202.23 1.96 37.89 14.35 47.76 42557 13835 32.57 13.89 1922.7
June 10xKSC 260
sls = Yox KSC fe
97.33 213.70 2.13 36.52 1642 47.07 47856 16012 33.46 13.54 21653
June 10xKSC 400
sls = Yox KSC #¥v
100.33 226.57 231 30.280 17 52.72 61255 16886 27.56 13.25 2239.6
June 10xKSC 647
sls = Yex BC#VA
101.50 221.57 241 29.11 16.58 54.31 62454 17751 28.37 13.16 2348.8
June 10xBC 678
sls = Yox KSC V¥
11033 231.23 2.64 28.81 18.93 52.26 69857 20145 29.09 13.12 2631.7
June 10xKSC 703
sls = Yox KSC v ¥
108.50 236.60 225 27.59 18.02 54.39 67485 18997 28.30 12.84 2447.6
June 10xKSC 704
5 Ve x KSC Y+
83.50 180.50 1.83 36.58 12.23 51.19 34589 10251 29.75 15.62 1597.7
July 1xKSC 201
5V x KSC Y5+
93.67 198.63 2.13 34.52 13.12 52.36 37581 11045 29.37 15.26 1687.7
July 1xKSC 260
5V xKSC¥.+
101.23 21023 2.19 33.36 14.36 5228 42154 13250 31.48 15.62 20722
July 1xKSC 400
5V x KSC #¥V
105.67 220.13 2.39 28.96 15.69 55.35 57394 15698 27.32 14.95 2356.6
July 1xKSC 647
5 V< BC#VA 106.17 214.70 2.56 27.58 15.21 57.21 55426 16325 29.48 1524 2499.0
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July 1xBC 678

SV xKSCV¥

117.17 226.53 2.69 28.95 17.89 53.16 65214 18965 2932 14.28 27114
July 1xKSC 703
5 Vex KSCv-¥
119.17 230.00 229 25.68 16.84 5748 62145 17850 29.07 14.10 24953
July 1xKSC 704
LSD (5%) 1.83 11.59 021 4.82 274 6.28 55654 1745 4.65 1.30 4983
S Y KSC Y+
July 21xKSC 88.33 177.57 1.92 35.61 12.03 52.36 31254 9632 30.86 13.12 1265.36
201
5 Y KSC g+
July 21xKSC 96.23 190.23 225 36.85 12.58 50.57 33568 9932 29.57 12.36 1230.01
260
5 Yx KSC ¥+
July 21xKSC 103.67 208.70 231 31.58 13.58 54.84 40258 11569 28.76 12.78 1476.36
400
o ¥ox KSC #¥v
July 21xKSC 113.17 214.60 246 26.58 14.23 59.19 54002 12562 2324 11.21 1406.69
647
S5 Yox BC#vA
113.83 210.57 240 2545 13.28 6127 56980 12965 2272 11.56 1496.25

July 21xBC 678
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Introduction

Maize (Zea mays L.) has high yield potential and suitable ensiling properties and is
a valuable source of energy and nutrients for cattle (Johnson et al., 1999). The optimal
planting date for maize varies from area to area due to differences in climate and the
length of the growing season (Maresma et al., 2019). Hamedan province in the western
of Iran, with 49 dairy cattle industrial units, ranks fifth in milk production in Iran
(Agricultural statistics, 2019). Hence, the need to silage maize is considerable in the
province. Additionally, the issues, such as short growing season and the possibility of
chilly spells occurring in autumn in Hamedan region, which will reduce the quantity
and quality of the crop, should be considered. The present study was conducted to
determine the appropriate date for planting of the hybrids of silage maize of different
maturity groups in Hamedan region.

Materials & Methods

A two-year experiment (2017 and 2018) was conducted at Ekbatan station of

Agriculture and Natural Resources Research and Education Center in Hamedan
Email address of the corresponding author: m.motaghi@areeo.ac.ir
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province, Iran. The statistical design of the experiment was a split plot, where
planting dates (22 May, 10 June, 1 July and 21 July) were considered as the main
plot, and the hybrids with different maturity time (KSC201, KSC260, KSC400,
KSC647, BC678, KSC703 and KSC704) were the subplots. Considering the
occurrence of severe autumn cold in the mid of November that prevented the
timely harvesting of hybrids of KSC703 and KSC704 with long growth period,
which had been cultivated on the forth planting date, only the data obtained from
the first to third planting dates was subjected to the statistical analysis.

To determine the fresh forage yield, a sample of four square meters was taken from
each plot and weighed. The percentage of crude protein in dry forage was measured
by Kajeldal method and the dry matter percentage was calculated by dividing the dry
forage yield by the fresh forage yield.

Results & Discussion

The highest amounts of fresh and dry forage yields (60008 and 18595 kg.ha',
respectively) were obtained at the first planting date. It seems that the high forage
yields on the first planting date occurred due to the suitable temperature conditions
that allowed the plant to complete its growth period and to increase the accumulation
of photosynthetic materials. Hybrids of KSC703 and KSC704 gave the highest values
of fresh (71322 and 68443 kg.ha'', respectively) and dry forage yields (21095 and
20029 kg.ha'!, respectively). The superiority of late and medium maturing hybrids
over early maturing hybrids in terms of fresh and dry yields could be explained by their
longer growth period. The early maturing hybrids of KSC201, KSC260 and KSC400
had the shortest growth period (78.06, 87.50 and 95.63 days), the lowest fresh yield
(37469, 40499 and 45732 kg.ha!, respectively) and dry yield (11620, 12622 and
14720 kg.ha'!, respectively). Due to the frequent occurrence of severe autumn cold in
the mid of November in Hamedan region, the cultivation of late maturing hybrids in
the second decade of July runs a high risk. Also, it is not recommended to postpone
the planting of late maturing hybrids to early summer season, due to excessive delay
in land preparation for the cultivation of autumn crops. On the fourth planting date
(July 21), although the medium maturing hybrids of KSC647 and BC678 showed the
highest amounts of fresh (54002 and 56980 kg.ha'', respectively) and dry yield (12562
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and 12965 kg.ha'!, respectively), the relative longevity of the growth period and the
low percentage of dry matter of forage during harvest (less than 23%) increased the
possibility of perishability and quality loss of silage fodder, while the early maturing
hybrids showed the optimal amount of dry matter of forage during harvest (more than
28%).

Conclusion

Due to the suitable growth period, the possibility of timely harvest, acceptable
yield and the optimal amount of forage dry matter of the early maturing hybrids on the
last planting date, if planting delayed until the second decade of July in Hamedan
region, using early maturing hybrids (especially KSC400, due to its relatively high
fresh and dry yields and considerable forage quality) is recommended.

Keywords: Crude protein, dry matter percentage, fresh and dry forage yields,
growth period
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