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Preface

This is the book of Extended Abstracts of the Agriculre Congress on
*Agriculture For Life and Wealth Creation’ held at Putrajaya, Malaysia from
December 12 to 15, 2006, This Congress, the second, was organized by the
Faculty of Agriculture, Universiti Putra Malaysia in collaboration with Ministry
of Agriculture and Agro-based Industry (MOA), Ministry of Plantation
Industries and Commodities (MPIC), Malaysia Agriculture Research and

1 system or Development [Institute (MARDI) International Society for Southeast Asian
@, recording or agricultural Sciences (ISSAAS) and The Incorporated Society of Planter ([SP).
- OWHner.

The increasing demand on the agriculre sector to feed the continuous rising of
would population coupled with limited resources available for agriculture has
made agriculture a critical global issue. There is also a need to develop
agriculture 45 a profitable and lucrative business to draw more people and
investors into this sector. Based on these scenarios, the Faculty of Agriculture,
Universiti Putra Malaysia took the initiative to crganize Agriculture Congress
204 to address and deliberate topics perlaining to the above theme. The
congress covered various disciplines in agriculture, which include aquaculture,
agricultural and animal production technologies, extension services, food
processing and industries, food safety, genetic resources and wtilization,
molecular techniques in agriculture, microbial technology, marketing and
policies, new crops, nutraceutical, agriculture pest management, planl nutrition
and fertilizer, plantation management technology and sustainable agriculture.

A lotal of 157 papers were presented in 3 keynote, 12 plenary, 74 oral and 68
on (2006: poster. The presentations from 10 countries indicate the important of addressing
these issues to ensure the agriculture sector is attractive and profitable.

' Editors:
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Lau Wei Hong
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SCREENING ANDVSELECTION OF ACIDSOIL TOLERANCE INBRED LINES IN MAIZE (ZE4
MAYSL)

PO Hayat', G B Saleh'. ] Shamshucidin” md S Nepis®

Dlepertrrart o Csop S, epmtmen of |ond Menspermirs Faulty o Agrica, P, Teperienentof Cell and Mokeasor By, Fassed
Bicwrvtmnkegy and P koo S, 1P

INTRODUCTHON

Mhalamysia s been very much dependent on the importation of gremn maize fiom. oer countries. in te pes
decades, while local production & negligible (FACISTAT, 2005). In order i achieve sulficency, i i necssss
develop the local mates growing ndusry o neduce the dependence: n nporad maie in e Jong-term, Hioss
rrud o the arabile solis in the ooumtry e ackde, The highly weathensd soils which ane clssified as Ul
Crisols oogugry 72 % of land ans in Malysia (IBSEAM, 1985) The ol have low cafion exchange cap o
(CECY, hiigh a0l sobotion ahuminum corerrtion and ane ususlby deficent n Ca andor Mz Some of these s
being planted with com during the eardy years of nibber and ofl pabm neplaning phese, but the productviny i s
these solls due to Al ieicity and Ca andfor M deficiencies (Shamshuddin o al, 1991). These soils o be
highly productive by apphcation. of Eme (Shamshuddin o o, 19R0: lsmail of al, 19930 Howoer, &
application afTme in meany impical countries migy ol sconomical and pemmanent soluion,
Planting acid sl Wlerant matne varietes g affir the strtegy fior improving maise peoduction under acidic s
dentification of ncid soil mierant and high vielding inbred lines i polential 1o produce bybrids with comples
perfiommnce, Field wiss hone been proven o be effecthve i schecting aheminum tolomng plans, b o
expensive and fime conmmming. A mpid sneering method & needed fo identify and ssect 2 ke s -
penotypes I plnt bresding, Sereming, using hemategytin smining, of scedling mot has been widsly
sereening rebatively g populations bised on the Boraveation of & imense blue coloration in the oot tips of
penotypes (Polle o of, 1978) This reaction ocours whon hematoxyfin fonms a comploc with Al =
perctration and retention of Al in the roots can be assessed (Polle of of. 1978, Cwnizy, 1993,

Labamtrmy- and gnsemhouse-bused techniques heve been developed to identify Al-olerant and A bsonse
prechely, . using rerrient sofution culir: and pot trisk, Since the main effoct of Al osicity & the inhibe
prowvihy, the roots ane ol essiby observed using sod cubune. Screening in nuirent sohation aliows sudying 5
pronvicng ey access 1 the oot sysiom and st contrd over mutrient avaitability and pH (Blaney o 28
Some reseanchers wse this technigue to soreen maize genotypes tar wers tokemnt o Al (Kisim and W 8
Cimenck o o, 1997 Giawena and Wi Filha, 20007, However, many nurient sehtion culure s
the high joric srengh of mdrent sobgion with high Al concentrations. In kow nuizent sohstion cons
estirnates: of Al concensrations that resuk in decreosed plint perfionreance hanve been similar i those reporss
(Blamey aral, 19911

Scriesting techrigues wsing soil in plasshouse are very representitive of real conditions in the fizid (Howess
Sl Bioerssmys seam o neprochice: miore relistie flekd condition (Gizveno and Minnda Fillo, 2002). s
the e of hemsonylin daining sssay and soooning i marient sokition Sing low jonic sTengs
concentrasion of Al in maks: is e, The objective of ihis stuchy was o soren and sskect mege mired
o albmirwam floeckty s hervatoeoylin staiving nssmy, screening; in ritrient 30ltion and screening i pe

METHODOLOGY

Genotype. Thirty=six genotypes consised of & maime inbred fines from CYMMIT, 2 composiies, |
localhy-developad inbnad fines were used in hemaonylin stuining ssssy and screening in munent solse
firve maize mbwed lines short listed from these experime s wins fisther evahused in poi experiment.
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Semaylin shaining ssay (HS), Mate seck wore arfice serilized with 1.5% and sermiraied rside the
s paper until the roots wene 2 o of mone in kngth, Three aluminem concentrations (3, 10 and 20 jy) were
s i soreen penatypes olernt do Al ooy inonerient solugion. The hasic protocn] was besed on Polle o ol

#78 The roots of scodlings cultivaled for 17 hours were genthy shaken with distilled wager for 30 minues. The
s v dhen replaced by 0.2% hematmeyfin sohition (2g hemeiooy fin + 0.2 KT for 15 mires and wes repbaced
s oy fistifled water fior 30 tmwitess, Adber stnming, the photograph was tsken and the e of HA wes used o
et all genotypes into Wkennt, modermely iolermeg, moderely sesitive and sensitive hased on mo or ke stain
== s complleie samning of the noot tips,

SE==ing in mutrient sobution (NS). nicially, svche genotypes and 4 Al levels (0,10,20 and 30 M) were ussd o

= Al concontration bl could give diffenent nesponse smong Al-indersnt s Alsensithe based on the root
M, and ahninum molernt inde varisbles under the sbsence and the presence of Allin sersted and kow o

S NS (133270 pvi) Al waes added (o the NS fom (UM siock of AWCTGHI0 and the pH was adiusted 10
= dafly, The ook gromih variables wese net semimal oot lenggh (NSRL), ratio seminal ool length (RSRLY
= weight (RDW) and shoot dry weight (SDW) Al iolernt index wis bised on ghe o of the root
NS with and without AL

g in pot irisl (FTL Pt eogperimient wis concuctod using twe alimirmm kevels, Lo, acid soils with and
Bme: GMIL was appliod at 2 tha!, 30 devs befors planting, The plang height and phant kop dry weisht wem
= affer planting, The chemicil properties of the soil are Table |,

pH(H, Al
) K Na Ca Mg CEC Al saturation  SOM
1:1 cmal kg-1 Yo e
46 006 021 (4] 00 667 1A2 51 1.49
Rt 5.1 013 038 294 029 7.86 .34 27

=tal Design. Scroening in ™S mnd 1T waes condiocied i & splt plot design with 3 replications. Main plots
W emcentrations: or sol acidity and sub plots were genotypes. Analysis of varionce was caleulated for ench
= s Ol 6 svedings per b plot for NS, Tkt wiss used &0 comypare the plant prowth under acidic and
w0l Cpplication of fime) in pot trial

RESULTS AND DHSCUSSION

sainineg sy (HS). Ther was no oot st in 5 b Al i all penotypes, indieating then: was no
highly sensitive to Al Hiswever, thore was a high variation of oot strining patern in 10 axd 20
St gevotypes showed only kess gain in the rool tp in 20 M, whilz the Alsensiive geonpes
. s in. 10 £ andd thee intemsity of stain in the root incrensed i 20 pid AL A visual idersilcition
memled] [5 sssy wes sufficient o diseriminete between Alokerant and Alsensiive gemotpes.
WL, SMT-6, SMT-10, SMT-11, SMT-12, TPB-12, CML-1 and CMIL-6 wene charmcteriand o AL
S SN0, TPB-R, CMIL-2, CML-3, IPB-18, SM3<Y, and SM3-5 a5 Alcensitive. Other penotypes wone
= aderatehy nlerant and modentely sensitive in Al oy

= mamrwent solubon (NS) Table 2 shews highly significant effocs of alumimem aoncentrations and
=k rowth varisbles. The inferaction of alemimen and genotype also shows highly simificsen for
i RO,
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Table 2. W squeres for responses o NSHL, RSRL, ROW and RS ol 12 genotypes

Source of Mean squares

Variation ILF, NSRL RSRL RIVW RS
Replicate F] 0.89 0.04 0000002 (1000 ]
Alumineim 3 1110.30* 1037 0.000122%= 0,025
Error (2) 3 0.21 0.01 0.00000 1 00005
Genitype 11 23 53 0.18** 0. 00055 0.197TSg
AlxnGen EE] T92 008+ 0000004 0.001%
Error (b) % 1.50 0.03 0.000002 0.000%

= % gignificant at p=0.01 and p=0L05, respectively
Aml;shufmhﬂﬂm&:a&mhmmhﬂtimm“mmm%mgm
iw.mb'RMchﬁLﬂmﬁhiﬂﬂ}'ﬂ@ﬂmthﬂrmufmmm 3
results a similir o K and Wissom (1990) thet used 18 maize genotypes 2 83, 111 and 145 M &S
mmwsgm-mmmhwmmmgummﬁqu -
shumaﬂuhﬂhmtrghhﬂhmdmmm‘qﬂnufﬂmﬁyhnmﬂm

mmwmmmmmm&mmmmmmﬁm

mmm,mnmmmmwmwd'mmmm@

Howeves, there wis no variation arng llmfmiiﬂpﬂ-tﬂimR:l—h‘&RLTl‘ch@ﬂm "
|."-I.dnl.m.1=dmb:hhwpﬁmume'lhwmm&hl was sufficent 0 2
mmmmmmmmm

Al ssmpenoasan fubl)

Fig, 1. Fifiect of 4 Al concentrations on noot growh for 12 genciypes

Tmz.mmmmﬁnmmmmmsamea]nmwJn A

AbuM) Relative M5RL ~ MSRL RSRL ROV
10 0.11%* 21.15** 0.16%* 0.0
0 0.14** 22 4R 000 0,000
3 0026 3.39== noz* 0,000

*% % gigraficant at p=0,01 and p=0.03, respectively
Usingz mwmzmmmmmmmmmmmm .
effecs mall mgm-mm{dﬂmmﬂﬂ.mmnfmmmgwms b
MEHL and RS (Tabled)
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RS of |2 genotypes 0 S for Tesporses of NSRL, RSRL. RDW and B/ of 36 penotypes

CAN Squares 1 Mean squares
RIW R/E DF MNSRL ESRL RIW RS
0.000002 0000 | 2 1.4 0.8 (00001 onnz
G.0007 224 0.025]== 1 T73].9%» 1387 T R 2.16%+
D.000M01 LIRS 2 1.1* 1.4 (.MMM | ** 002
Q00055+ 0. 1977 35 22,3 .g%= D2+ 0.77%s
0.000004%* 0.0015 EL 143>+ 1.5 0.00017 {L.56**
000002 0.000% 144 25 0.3 (L0000 .01

foles was consilent with mot grows
: ienction of aleminum and ot
= genotypes it 83, 111 and 148 bt &
resed (Fig. 1) Al affected oot g
b of Al txicity is 8 stured moes
P il genoya was significes
B of ez woukd be betwers s
mriation af iolent i Al amers S
on Rel-NSRL. The highes me =
st of 20 i Al was auffickent o

L anc RDW at 10, 20 and 3088 80

Se=ificant at p=<0.01 and p<0.05, respectively

mrkirg of mears in each oot grovth and aburminum tilersen index varishies, SMIRG, IPB-14, SMT745,

e P12 were chesified as AHnlerant, CML-5, IPB-E, [PR-11, TPR-1S, [PR1T. IPE- 18, IPE-19, Sh%

B4 Seblond Suwan ms Alsensitive and mather geriotypes as moderatedy tolerant and modersedy
5 ity mﬂl:f.

3 mhﬂﬂlhﬂhﬁﬂ‘mhphh@tmﬂmm&yw@:dmm@mfxm
: r-@mﬁrw.lm“.ﬂmmmimhmmxﬂﬁﬂwm i
St 2 series of pot experiments, IPE-R, CML-S, CML-S, IPB-11, [PB-13, [PT-15, IPR-20, w2,

12, Putra F-58 and Sehl were clesified as Alsensitive penotypes. IPB-E a5 Alsemsiive inbned fine

risult on 2 sories pou experimens, while SMIRG, SM7-11, [PE-12 IPB-14, CML-1, SM76

NE 5, 5M 55, 5M 54, 5M 50 IPE- 19, MT-13, Surwan, Seb-A, CMIL-3 and IPB- 18 were chissifiod m
_mhmms@wmmmmmmmwmmmmuﬁmmmﬂnm

CONCLUSION
mnﬁgmﬁy.mi@,hmmﬁiﬁHIdmighwmﬁmgﬁmm
i i fower groups e teemant, moderately ok, moderately sensitive and sereitive 1o AL The Al
= e ape [PB- 12, 5M 76 mnd SM 7-1 1 and the Absersitive inbred linss o IPB-8and. 1P3-11,

S DC. Edmends, CJ. Asher, D.Gi. Echwands and DIM. Wheeler, 1991, Evailuation of sokticn cubere
B o sy o oy in plans, In R.J. Wright o (i) Plans sl Irsesctions af Low pHL

SMA, LL Logereio, PR Martins, SN, Preroni, E. Paiva, A Borem and M.A. Lopes, 1997,
i staining s phenotypic index for shminum toknce selection i trepical maize (Zew ma L),
ol Gremet, 99:747-754,

2005, Wiorkd Development Indicaines. ESSA. 3p,

RSRL KW = and 1B. Mirnda Filxs. 2000, Selection methods for maére scodlings in greenhouse a5 rebsed 10
016% 0. 0o T rhmmr_&'_hﬂ.hﬁgmch?ﬂ{-lﬁ?ﬂﬁ-ﬂlﬂ )
0054+ 0.000ese A -_@J.RMFMMxm:Fﬂiu-WMMMMIMMmm
e : siation i akimirun kderance. Scintin Apricols S 97401
0.02 AL B L 1991, destifying plnts adkaptabie o low pH. condiions. In RJ. Wright e . (£4) Phargsoi
Sors of Lo pH, 855004
jram and genotype showsd s S Report of the Tnaugurs] Workshop snd Propossl foe Implesmenttion of the Acid Tropical Sodls
inuen and enotype wis s s Ndvmk&umulﬁmnl;ﬂdﬂmwhhqg:mmmmw.
£ 1 Shamshuddin ;nd SR. Syed Omar. 1993, Alleviation of sl acidity in Ultsol and Onised for com
e Pt and Sail 15125565,
203
—— —

 ——
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