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ABSlRACT

The lack of water in the dry season oflen causes problems tor most

aqricultural products in tropical regions like Indonesia Global climate change is

;#H;;J;i"il; "onoiion 
uv ii"'"""ins uncertaintv or seasonal chanses; also

,no* tl"qu"nt oi fong dry season occurs Corn is the second important food crop

after rice in Indonesia that needs penty of water for groMh and liql 
p:9uction

i"" otg"ni" ;rbh 
"f 

corn biomass is one alternative that is expected to overcome

i. *"i", i""r. This study examine the effecl of mulching by corn biomass on the

grilh 
""0 

produaion oi three varieties of corn which was conducted in the dry

seasonol2009.cornwaspEnleoonplotsof3mx6m'Eachplotco-nta insfour-r*" 
J pi"ni" *ittt 

" 
spacing of 20 cm x 70 cm' in each row containing 25 plants of

corn-, i"ir,"i 
"""n 

pr", cont;ed l00 plants' Plants were irrigaled 2 times at the age

;i;;;J 45 davs afrer planting The design used was faclorial completely

i"naornit"O block design witn 3 blocks (replicalions) The first tactor was mulching

iu 
""rt 

ui"."* *ith Joses of 0, 5, 10 and 15 tons'/ha' respectively fh€ second

ii""i*""1t 
""rr"ties, 

namelv P-21 (hybrid), Java (composite) and Madura (local

;;;";i6. D"t" .l,,"ru analyzed by analysis of variance and.Least significant

oifJ"nl"'tf-SOl f""t. The results showed that mulching by corn biomasss of 10 to

ii ton.ltt" i"u"inu Oest effec{ on growth and yield of hybrid variety P-21'

EFFECT OF MULCHING BY CORN BIOMASS
ON GROWTH AND PRODUCTION OF CORN IN DROUGHT CONDITION

Key word: Com vaieties, oryanic mutch, yield and production'

INTRODUCTION

Global climate change has an impact on various aspects of plant life'

Observations over the lasl 30 years on @ffee and cocoa planlations in the Jember

region showed lhe increase of average daily temperature' daily maximum

tempefature, daily minimum temperature and relalive humidity' The increase in

average daily temperatures cause increased evapotranspiration' so that more crop

water requ i red .Vv l thout |u | f i | |ba |ancedprov is ionofwatermofe ,p |an tw i l lbe ing

drought. Global climate change can also cause a long dry season in some tropical

regions, this ofrencreates plant water shortages in some areas that water needs

fulfilled by rainfall only. Corn is an important crop in Indonesia as sources of food,

feedandrawmater ia l for indus l ry .corn iscu l t ivatedmain|yondry |and 'EastJava
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produces about 7l% of lotal com produced in Indonesia. Com is a crop lhat need

plenty ot water, especially during early groMh, flowering and seed filling. Lack ot

waler at lhese stages can reduce yield (Kasijadi et al., 2000; Pikukuh et al, 2000;

Pumomo and Hartono,2002). In dry season @rn require irrigation as much aB tour

times, i.e at the age of 15, 30, 45, and 60 days afler planting in order to achieve an

optimum yield (Aqil et al., 2007).

Modificalion oflhe root environment to maintain soil moisture is very important

on dry land. Mulch is a maleial given 1o the soil either in the form of cover crops,

planl residues (organic mulch), or from synthetic materials (inorganic) such as

plastic. The main purpose of using mulch is to reduce direct evaporalion from the

soil surface, increase water availability in lhe soil, which fufther water can be

absorbed by plants. Mulch also helped restoring ihe productivity of dry land, by

protecting the soil aggregates from the destructive totce of rain, increasing the

absorption of waler and nutrients by plants, maintain soil temperature, increase soil

organic mstter and suppress weed growlh Wlliams, 1997). Coffee plants that were

given straw mulch absorbs water 6.3% more than the plants without mulch

(Abdoellah & Soenaryo, 1986). Pramono el al. (990) cit. Bahrudin (2003) resulted

that straw mulching on onion can significantly increase the weight of bulb from 6

tonnes / ha to 8.94 tonnes / ha, or there is an increase of 490/6.

In the cultivation of corn in Indonesia, its wasle afrer harvest (biomass planls)

are g€n€rally nol returned to the ground, whereas that biomass could be used as an

organic mulch to conserve water on dry Iand or in lhe dry season. Composite and

local corn varieties such as Madura variely generally have a good adaplation to

local climatic conditions including the occurrence of water shortage. High yield

pot€ntial of corn under condilions ot water shortage is the larget of many
researchers. In this study, corn stalks residue is used as organic mulch for three
different co.n varieties. Mulching is expected to increase corn production due to

water saving by reducing evaporation and suppress weed groMh, lhereby reducing
competition on plant nutrienls used by corn cultivated.

MATERIALS AND METHOD

The study was mnducled dudng the dry season of 2009 in the Jubung Lor
village, Sukorambi District, Jember, Indonesia; on Regosol soil and the altilude of 83
m above sea level. The average lemperalure at the study sites ranged between 26-
32'C, liqht intensity ranged from 175000-385000 lux, and the relativ€ humidity
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ranged between 65-80%. Experiment were arranged in factorially randomized
complete block design. The frst tactor is the 3 varieties of corn, i.e p_21 (hybrid),
Jaya (composite) and Madura (local composite); whjle the second faclor js lhe dose
of organic mulch derived from corn stalk residues as much as 0, 5, 10 and 15 tons
of dry weighuha. Com is ptanled on ptols of 3 m x 6 m, 100 planis/ptol, with spacing
of 20 cm x 70 cm. plants watered twice at the age of 15 and 4g days after
transplanling (DAT). Ferlilization is done twice, at planting lime as much as 1/3 parts
and at 40 days after planling are given 2/g parl of mixed terlilizer of N, p2OS and
K2O at the doses of 1OO, 75 and 100 kg/ha respectively. Data of plant groMh were
observed ai flowering phase, and harvestjhg were done when the pod is lighfly
browned. Soil moisture levels were analyzed every 15 days. Dala were analyzed by
analysis of variance al 5% significance level and followed by Leasl Significant
Difference test at level of S% to know the differences among the treatments. Dala
anatyes was performed using a device DSAASTAT (Ver.1.0j92).

RESULTS AND DTSCUSSION
Based on the analysis oi variance, organjc mulching using corn biomass

remaining significant effec{ on various grgMh parameters. In general, by increastng
the dose of mulch, the befter the growth and yield parameters. Corn varieties nave
different genetic potential in terms of productivity, as well as tolerance to drought.
Giving ditferent doses of mulch can tead to differences in moisture conrenr
contained in the soil due lo differences in evaporalion. Hybrid corn variety p-21
generally lndicates lhe potential for groMh and the highest result, while lhe rocal
variely Madura generate growth and yield lowest al various levels of mulchino.

(1 )
Figure 1. Root volume of three corn varieties at

(LSD 5oi6 = 1a,78)
Figure 2. Leat area of three com varjeties at

(LSD 50/6 = 394.14)

(2)
various doses of organic mulch

various doses of organic mulch
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(3) (4)

Leaf chlorophyll conlent of three corn varieties on
doses (LSD 50,6 = 0.603)
Stomatal density of lhree corn varielies on some
(LSD 5 oi6 = 4.23 )

some organic mulch

organic mulch doses

Figure 3.

Figure 4.

Figure 5.

Figure 6.

t
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(5)

Total biomass of three corn varieties on
(LSD 50/6 = 8.75)

Seed dry weight of three com varleties on
(LSD 5 0/6 = 7.00)

(6)

some organic mulch doses

some organic mulch doses

5

6

(7) (8)
Figure 7. Harvest index ofthree corn varieties on some organjc mulch doses

(LSD 5% = 2.68)
Figure 8. Plant productivity of three corn varieties on some organic mulch doses

(LSD 5% = 0.89)
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9. Weed fresh weight grown under three corn

mulch doses (LSD S % = 1.Sj)
10. Weed dry weight grown under lhree corn

mulch doses (LSD S% = 0.S4)
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Figure 11. Soir moisturc content or organrc murch rreatment observed at somedays afrer planting.

The different varielies of col
produce dirrerent weua srounth "isninc:ntilij:Til:H il jjffi ;:illT;
composite Jaya produce less weed thi
and 1o), this is due to habitus ",r"jl,IJ,l'illi:JT#:ffTlf"nffjcorn, so that with a spacing of 20 cm x 70 cm it is remaining loose enough freespace for the growth of weeds. The addition of organic mulch biomass of iorn asmuch as 5, 10 and 15lons/ha suppresses weed fresh weight per hectare by 1S, 23and 480'6. Appricalion of organic murch oromass of corn as much as 5, 10 and 15tons/ha has increased the productivity of hybrid p-21 untir 7, 30 and 28016, increased
the productivity of composite Jaya at 13, 22 and 25.k and increased the productivrty
of the local corn Madura variety of 8, 22 and 24ok, p-21 produced the highe$ seed
dry weight, ie 175.92 g/prant by murching of 10 rons/ha, this resun was nor
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significantly different compated to lhe dose of mulch 15 tons/ha. Harvesl index

increased by 6, 17 and 20% with organic mulching at 5, 10 and 15 tons/ha,

respectively. lt shows that mulching can improve lhe growlh and yield ot corn as well

as increase the translocation of assimilate to seeds.

CONCLUSION

1, Mulching by com slalks residue of5, 10€nd 15 tons/ha produce fresh weight of

weeds 18.08, 16.23 and 10.89 lons/ha or decreased by 15, 23 and 48%

respectively compared to without mulch.

Mulching by com stalks residue of 5, 10 and 15 lons/ha increase the

productivity of corn hybrid P-21 by 7, 30 and 280/6; increase lhe productivity of

composite Jaya by 13,22 and 25016 as well as loc€l Madura variety of 8, 22 and

24%.

P-21 variety produced the highest seed dry weight, i.e 175.92 g/plani by

mulching of 10 tons,/ha, this result was noi significanlly differenl compared to

the dose of mulch 15 tonvha.

Harvest index increased 6. '17 aN 20% by organic mulqhing at 5, 10 and 15

tons/ha.
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