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ABSTRACT

Determination of best sowing date and cropping d@etht of corn for forage production as a second pclie
important for livestock growers in the western Irdimerefore this study was conducted by using bgbrid (KSC
704) at Kermanshah province in two years of 2008908 experiment was laid out in split—split plathathree
replications. Treatments contain three plantingegabf 20th, 30th June and 10th July, three plansitg of 80000,
90000 and 100000 plant/ha and three inter row spaBe65 and 75 cm that arranged as main and subplo
respectively. Result showed that there was no fiignt difference between two sowing years. Thédsgfresh
yield with 82.8 and dry yield with 39.2 ton/ha puogd by earliest sowing date (20 June) respectiviliyo the
highest fresh (77.9 ton/ha) and dry (36.6 ton/lie)dyproduced by 65 cm inter row space, while thedst fresh (74
ton/ha) and dry (34.6 ton/ha) yield achieved bychb inter row space. By increasing plant densityrfr80000
plant/ha to 90000 plant/ha fresh and dry yield eased but by raising more plant density to 1000@@tfha fresh
and dry yield decreased. Highest amount of NDF485%) and ADF (34 %) was achieved in planting daief0
June and 10 of July, respectively. Also highest NB8=5 %) and ADF (35.8 %) was produced in intewrgpacing
of 75 cm. Plant density of 200000 plant/ha produligghest amount of NDF (56.3 %) and ADF (34.8 Bglay in
planting date reduced forage quantity and qualitysing of higher sowing density resulted in foragealdy
reduction because of increasing of acid detergibet f{(ADF) and non detergent fiber (NDF) indices.

NomenclatureZea maize
Key Word: Forage quality, forage quantity, cropping datBFANDF.

INTRODUCTION

High quality seed is important to ensure maximuradieg vigor, which is turn is instrumental in aehing
maximum vyield [22]. Most agricultural regions ofair are located on a dry climate. And drought is oh¢he
factors limiting photosynthesis and yield [12]. @as an important crop in conventional croppingteyss of
Kermanshah province, west of Iran; Area of corrtication was more than 45000 ha at 2008. On therdtland,
area of winter crops (including bread and durumathlearley and rape seed) is more than 130000 finzafip and
silage corn production after harvesting of wintkamps, as a second crop is important for livestgpkvers. Growth
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period of corn for forage production is shortemtiggain corn production [11], so its cultivationgessible in large
part of country after harvest of cereal till nexbfping season. Corn silage is used extensivelyafiiating dairy
cows that require high energy feed for maximum mileduction. However, corn requires large amounhteater
(up to 770 mm yeat; [2-14-15-16] in order to be high yielding and afequate nutritional value. Silage corn
production as a second crop after cereal harveRtiikey is possible [17]. Shorter growth periodarfage corn that
allowing delay in its planting date, is in contrasth grain corn [11]. Silage corn shows high yiglotential among
forage crops [21] and assumed as a one of theftregfe crop because of easy, cheap productioragaphigher
yield and energy per hectare [25]. Quantity andityuaf forage corn can affect by cultivation maeagent [9-11],
sowing density, date, soil fertility and harvestragement. Different hybrids have optimum plantiaged [11-1]. A
density of 80000-100000 plant/ha showed highestgferyield [13] and inter row spaces less than 76was
suitable for silage corn [27]. Although Cox ande@iey [8] reported that corn populations of 116,pGMhts ha'
resulted in higher DM yields than 80,000 plants'h&@ox et al. [9] indicated maximum DM yield was aioed
between 85,000 and 95,000 plants‘hm Canada under rainfed (non-limiting soil moisfuconditions, increasing
corn plant populations from 60,000 to 90,000 pldmasSincreased DM yield [25].

Quality of product forage is important also. Fordiper is routinely measured as acid detergentrfigddF) by

most commercial labs [19]. The acid detergent fiB&F i. e. amount of cellules and lignin in celalvcomposition
and non detergent fiber ,NDF i.e. amount of celllvim silage [24-23] are two important quality ireis for
livestock growers. It means that NDF is ADF + heellidoses [24]. There is a reverse relation betweegtnient

soluble fiber and forage quality; by increasingubt® fiber quality will decrease, because livestoaknot digest
this kind of fiber that contains lignin and cellslEL3]. The NDF assay measures total plant cell makerial, and
contains mainly hemicellulose, cellulose and ligiify].

Present study was conducted in order to deterrhiabést planting date, sowing density and inter spaces (crop
architecture) of forage corn production as a seavod after harvesting of winter plants.

MATERIALSAND METHODS

The experiment was conducted in Islamabad-e Gharicutural research station in Kermanshah, Irathwine
geographic longitude of 4éind 55' and latitude of 24nd 16' and elevation of 1346 meters above théesed in
two years of 2008 and 2009. Climate characteristicsxperimental location were shown in Table 1p&imental
design was a split—split plot with planting datesnaain plot, plant density as subplot, and intev space as sub
subplot. The corn hybrid (KSC 704) planted in thptenting dates of 20, 30 June and 10 July, threpping
architects of 80000, 90000 and 100000 plant/haitienplus three inter row spaces of 55, 65 andm5arranged
as main and subplots respectively. Land preparatmerations including plowing, disk and trowel tee tdesired
way, before planting was done in the first halfMdy in both years. After taking track, map test waplemented
on the ground. Each experimental unit of four ravith 3 m length was established. The experiment wagated
with a center pivot system. Spray heads on drops ¥itted with 69-kPa pressure regulators and wesated 1.5 m
apart and 0.45 m above the ground. In-season tioigaet to 33 mm week (16.5 mm every 3.5 days) began
immediately after planting and simulated a well acify of 96.5 m3 H on 48.6 ha which is considered to be
limiting for optimal corn production [21]. All plstwere fertilized in the spring prior to planting dictated by soil
tests with a base application of 120 kg N*h&5 kg P205 hd, 60 kg K20 ha. Two central rows by forage
harvester was used to chop plants within eachnrerait to a particle size of 12.7 mm. Plant matevias$ collected in

a basket and weighed to estimate wet yield peA00-g subsample was taken from each plot and dvied at
55°C for 48 hr until a constant weight was achieveddtimate DM concentration and DM vyield. Dry sarsplere
ground to 1 mm using a Wiley Mill and stored at motemperature for further nutritive value analysgsound
forage was analyzed by near-infrared (NIRSysterspmotion techniques to predict levels of neutetbdyent fiber
(NDF).

Data were analyzed by using SAS statistical progash Duncan test was employed to classify meanesati
different treatments when F-values were signifi¢arsi0.05).

4308
Scholars Research Library



Ali Shirkhani et al Annals of Biological Research, 2012, 3 (9):4307-4312

Table 1. Climate char acteristics of experimental location 2008-9

Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum
Month temperature temperature Humidity humidity (%) temperature temperature Humidity humidity (%)
(°C) (0C) (%) () (oC) (%)
2008 | 2009

May. 8.6 243 27 76 9.1 26.2 32 86
Jun. 11 31.9 12 55 135 334 11 50
July. 25.€ 37.1 7 34 16.5 37.¢ 7 34
Aug. 25. 37.¢ 8 30 19.7 37k 8 30
Sep. 14.6 34.1 13 40 15.4 33.9 9 37
Oct. 10.7 28 12 44 104 29.3 13 46
Average 15.9 32.3 13.1 46.5 14.1 32.9 13.3 47.1

RESULT AND DISCUSSION

Fresh and Dry Yied:

Result of analysis showed that there was no simifi difference between two planting years (Tablteb2t
significant difference between planting dates waseoved (P<0.01) and highest fresh yield with &h@8 dry yield
with 39.2 ton/ha produced by earliest sowing d&@ June) respectively (Table 3). It seems cold heyathat

delayed harvesting caused yield and forage quadityced (Table 3). Reduction of yield and foragaligpadue to
delay in planting date reported by Asadi [4].

Table 2. AOVA tableof fresh and dry yield of two years experiment

S.oV. Df MS

Fresh Yield| Dry Yield
Replication 2 614.9ns 124 ns
Year 1 63.78ns 1388 ns
Year* replication 2 93.48ns 32 ns
Dates 2 2096.2** 613**
Year* dates 2 108.7ns 54.8 ng
Error 8 47.04 9.8
Row spaces 2 215.3** 63.2**
Year*row spaces 2 5.25ns 0.64 ns
Dates*row spaces 4 97.2* 23.88*
Density 2 4976.2** 1052.2**
Year* density 4 46.5 ns 14.5 ng
Dates*density 4 105.4* 38.7*
row spaces*density 4 110.9** 30.5*
Dates*row spaces*densit] 8 117.8** 24.3*
Error 48 34 9.7
C.V. 7.71 8.8t

* significant at 5 percent (P<0.05), ** significamtt 1 percent (P<0.01), ns not significant.

Effects of inter row spaces on dry and fresh yie&s significant (P<0.01) (Table 2). The highessliré77.9 ton/ha)

and dry (36.6 ton/ha) yield produced by 65 cm intav space (Table 4), while the lowest fresh (##ha) and dry
(34.6 ton/ha) yield achieved by 75 cm inter row cgpdTable 4). It may increasing inter row spaceeadi

competition between plants and caused the yielidesh and dry yield decreased. Shapiro and Wortfddhand
Asadi [4] found that changing of inter row spacdixdd density per ha showed no effect on foraged grain yield

but Cox et al. [9] showed that narrower row spaeitisncrease fresh yield without any change in lifya

Scholars Research Library

4309



Ali Shirkhani et al Annals of Biological Research, 2012, 3 (9):4307-4312

Table 3. The effect of planting dateson fresh yield and dry yield, NDF and ADF

Planting date§ Fresh Yield Dry Yield | NDF | ADF
(ton/ha) (ton/ha) | (%) | (%)
20" June 82.8 39.2 55.% 324
30" Junk 72.% 33.7 552 | 33
10" July 71.€ 33.1 53.t 34
LSD 5.48 2.92 2.35| 1.53

Table 4. The effect of inter row spaceson fresh yield, dry yield, NDF and ADF

Inter row spaceg Fresh Yield Dry Yield | NDF | ADF
(ton/ha) (ton/ha) | (%) | (%)

55cm 74.5 34.9 52 29.2
65 cn 77.€ 36.€ 54 35
75 cn 74 34.€ 55.£ | 35.8
LSD 5.4 2.9 2.45 1.6

Result showed that different densities had a sicamt effect on fresh and dry yield (P<0.01) (TaBle By
increasing of plant density from 80000 plant/h®®@800 plant/ha fresh and dry yield increased butalsing more
plant density to 100000 plant/ha fresh and drydyd#creased (Table 5). It seems raising densityaiee than 90000
plant/ha due to increasing competition betweentpleeduced fresh and dry yield. Highest fresh anydyiéld with
85.9 and 40.1 ton/ha produced by density of 90080tiha respectively (Table 5). Armestrang and Alf# found
that density of 80000 plants/ha is desirable dgfisitforage production. Similarly, Asadi [4] fours®000 plants/ha
is optimum density for silage production.

Table 5. The effect of sowing density spaceson fresh yield, dry yield, NDF and ADF

Densities (Plants/ha)  Fresh YieldDry Yield | NDF | ADF
(ton/ha) (ton/ha) (%) (%)
8000( 66.£ 314 52.z2 | 31.¢
90000 85.9 40.1 54 33.2
100000 74.1 345 56.3 348
LSD 5.1 3.2 24 1.65

Interaction effect of Planting date x inter row epa density (P<0.01) was significant (Table 2)e Hiighest fresh
and dry yield with 105.5 and 50.3 ton/ha producgcarliest planting date (20 June), 65 cm inter spaces and
density of 90000 plant/ha, respectively (TableTd)e lowest fresh and dry yield with 56.2 and 26rlha created in
panting date of 30 June, inter row space 55 cmmadt density of 80000 plant/ha, respectively (€ab). In

contrast, interaction effects of year x plantingegayear x inter row space and year x plant densdg not

significant (Table 2).

ADF and NDF:

Studying the effect of planting dates, inter rowmapg and plant density separately on NDF and Adbiewed that
highest amount of NDF (55.4 %) and ADF (34 %) wakieved in planting dates of 20 June and 10 of,July
respectively (Table 3). Highest NDF (55.5 %) andFA@35.8 %) was produced in inter row spacing otitb(Table
4). Also plant density of 100000 plant/ha produbaghest amount of NDF (56.3 %) and ADF (34.8 Yal{[e 5).
Study the effect of planting dates, inter row spgcand plant density together on NDF and ADF shothed the
highest NDF (58.7 %) and ADF (39.6 %) producedlampng date of 10 June, 75 cm inter row space l0@0D00
plant density (Table 6). This result confirms tho$éptas and Acar [17]; Bal et al, [5] that indied increasing of
NDF caused the forage quality reduced. Increasfngl@ and ADF and decreasing foliage quality agsult of
sowing date was reported by Cusicanqui and Lau@}. Bimilar result was reported by Valdez et aB][2nd
Champion [7]. In contrast, an opposite result regmbrby Marsalis et al, [20], William and Kurt [2%hich
investigated hybrids from different maturing growgosd observed increasing o f NDF by delay in prantiate.
They showed that the NDF values were higher inraaéuring hybrids. Also reduction of forage qualiye to the
using high plant density was reported by Cox andr@éy [8]. Baron et al, [6] found that as sowing&lty raised
from 75000 to 125000 plant /ha, NDF and ADF inceeia§ hey concluded there was no effect of inter space on
forage quality indices. Similarly, Stanton and kt[24] observed that increasing plant density eauthe forage
quality raised.
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Table 6. The effects of Interaction of sowing date, inter row space and density on fresh yield, dry yield, NDF and ADF

Planting date| Inter row spacges Densjity Fresh YieBry Yield | NDF | ADF
(ton/ha) (ton/ha) | (%) | (%)
20" June 55 80000 75.2 36.1 472 27
9000( 94.9¢ 45.5 50.1 28
10000( 79.1¢ 37.2 52 28
65 80000 717 33.7 49.2 31p
90000 105.5 50.3 53.8 326
100000 79.2 37.1 53.1 36.8
75 80000 736 35.1 509 34
9000( 85.7 40.7 51.2 | 33.€
10000( 80.2 34.2 56.€ | 35.€
30" June 55 80000 56.2 26.2 54|2 2P
90000 78.8 38.4 55.6 29.8
100000 70.6 32.7 57 30.8
65 80000 68.1 31.8 54. 32)7
90000 88.7 41.7 53.3 35.6
10000( 710 33.4 56.2 | 35.€
75 80000 61.1 29.1 56 35.4
90000 80.7 375 54.8 36.4
100000 74.8 34.8 548 37.1
10™ July 55 80000 65.8 30.3 5190 26|7
90000 79.7 36.6 539 3056
10000( 70.€ 32.¢ 56.2 | 32.2
65 80000 62.8 30 54.1 36.1
90000 79.9 36.8 548 357
100000 73.7 34.5 57.] 376
75 80000 66.6 30.3 55 34.1
90000 79.4 35.6 57 36.5
100000 67.3 30.9 58.1 39.6
LSD 9.4 5.1 4.6 35
CONCLUSION

Delay in planting date will reduce fresh and dreglgti and resulted in quality reduction of foragesBplanting
density is 90000 plants /ha and using of highersitemwill reduce quality and quantity of silage.t&® inter row
space is 65 cm also. In addition, thd'2@ne planting date and using of 90000 plants/I6& am inter row spaces is
recommendable for silage corn producer and livésgpowers as second crop after harvesting of wickeeals and
rape seed in Kermanshah province.
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