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I. OVER-ALL AIM AND SPEC!,:'C OBJFCTIVES
 

The over-all gonl,; .are to Oetermino the feasibility 

of using mycorrhizal iu. gi in promoting the survival 

and growth of Lucay.zi.-_ and Dipterocarps anu to test 

the feasibility of u: ,: mycorrhizal fungi in combina

tion with various :;il ,,..liltural pre-conditioning 

treatments in the d!v ., )Iont of a bare-root planting 

rechnol.gy for vuc-i,{Uy,,-,-;; and Dipterocarp seedlings. 

I I Pi-(O;P' } *:- [-?:32 

A. MET1 IC)D L) [I 

Study i. Collection, Isolation and Identification
 
of Lctomycor:..rizal and Endomycorrhizal 
Fungi Associr.,:ed with Eucalyptus and191 pt~(- 2dct.i<: ;],uclus.I 

LOCTOMYCOR IiZA 

Collection trid. ;.:. conducted in Carranglan 

and Pantabazigan, 4uevz- .Aija7 Tarlac: Quezon; Surigao 

and Makiling Forest, '., ,e the!re plantare ations on 

natural forestn of ,_ ".]2tus deElupta U'. camaldulensis, 

Diptrcar c "p i.,!s ran and i\nisoptera thurifera. 

Fruit ing holirrs of :ted mycorrhizal fungi were 

collectcd around th, .0 Of t.heSe species. 

Close-up ; ;ctZrt',hasidiocarpi of ectomycor

rhizal fungi were tai:.. Important macroscopic
 

characterinti(c -n t.:k, ..Ield were recorded, including 

those fruiting boditr: '. at change in color when bruised 

and those that exude ,i.r]. Some of t:he sporocarps were 

oven-dried at 700C fo.: Aerbarium collection. Ecto
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mycorrhizal fungi wer, 'solated by transferring the 

inner tissues of ucip. d pileu.;-. to test tube
 

slants containing Moi." .d
:0elin Norkrans (M?4N)
 

medium. Af Ler a few ,: tissues were sub-cultured 

in another fresh m,M : 
 Lt for turther purification. 

To isolate fLCO>. ' orrhizal roots, the roots
 

were first washed wi;.i 
 qp) water then surface 

steriliz,-d wit.L 
 .' !,J for ) to 10 m lnutes. After
 

te r ilizitic,.,, th 0 : were 


3te id i I:(1 wa i. !d tno. 


r<,. v riinsed 10 times with 

t.idi9t placed into test 

tube .1 r_.](cc'Ao.'aio i. Growth was observed.j medi uIm. 

at-ct a frw rday:. Avinat(6 tis3Ues were disregar

ded ar:d ,vcoi ri i, . :' W 're? uibrulturod in
 

aiiothor fre,h r.iM 
sla. -or further purification.
 

The mans r:;.d st:'Le,< of veetative mycelia in MMN
 

bro':', is also qoiq o. *ert tube 
 cultures were 

trarnsferred aseptica!ly. "0 sterilized dextrose bottles 

coritainiiig 100 ml 
of j, brotn (see Fig. la & ib).
 

The fungj were: 
 a.iowe& "o multiply in the broth for a 

month. These were k f*' am improvised aseptic 

cabinot. 

For further puriLi:e.tion of cultures, isolates
 

from test tubr slaits : imre re-isolated in Petri 

plates cotaiining MM,. 4:im with or withour coir 

dust (Fig. 2a & 2b). :;imple experiment using MMN 

with agar a1(] coir du:. was pe-rformed to determine if 

coir du;t inhibits the! -,rowth of ectomycorrhizal 
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Species. The pH1 of 
ti-u substrate was between 4.5 to
 

5.5 after sterilizatio.
 

Mycorrhizal syttheais ,:uy 

To prov: that t-,: -:,olated fungi are true 

mycorrhizal symbiont-, ycorrhizal synthesis study
 

was performed. Palona>. s.udlings wore planted
 

in a 1-liter jar usi, :1 storilizod perlite and
 

quarry sand. 
 The s-.nl.qgs were supplemented with 

varying levls of MA, ... us thn carbohydrate source
 

(i.e. , 100, 200, 306 , 400 ml) a;d inoculated with
 

the fungus cod.d as 
..- 2. Each treatment was
 

replicated 3x. 
 Uniio !v1>tud sel linqs snrva!d as
 

controls. The nrt-up 
'': plrced in a growth room
 

at 28 ca rid illumioat... '.ith artificial lights. 
 The 

se dlinrs wern qivr, ."ugch time to synthesize
 

mycori1hizal r ,wts (iq%. 1).
 

ENDXDMY(IRI I j',A 

h, I il, c lo ./:c: hiosphere soil (about 20 

to 30 gramn) cortan ii 'A mycorrhizal fungi, from
 

the same 3our.c, a.d 
! .' plant as with the ectomycor

rhiza w;s mixed in 50D .1 aluminum beaker containing 

tap water . The sol.u:;; was thoroughly agitated to 

saparaL spore'; 5;.V]fr ,:].u:ds,ri pouted through a 

sries ol i,vs (1, -0, 250, 325 urn) to make sure
 

thai VAM spores were co!J.ectn] i" the sieves. The
 

latter wre then tra ,.:;..'"red in centrifuge bottles,
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with the aid of wash 
.onzles containing tap water,
 

and centrifuged for 
, .1 . The 3upernatant liquid 

in the centrifuge bet:.!: was poured off, leaving 

spores plus soil parL..,-.s at the bottom. These
 

were then fur-ther ceo.irc.,uged using 40% sucrose
 

solution to allow spoc :2 
 to float. Immediately
 

after c,±ntrifuqing fo,: . minute, the liquid content 

was ponrei-off to !, sievo
a 'nm 
 :. d thoroughly 

washed with tap and ".iAxed water. Collected VAM 
spores wor, trannfur.- o smal] plastic Petri dishes 

and observed uder .Ic o;cope for clasai hicatio:i
 

into genera, based 
u Jorta, t .icroscopi(: features, 

such as pro rnc of -A iu basn color, surface 

appearanre,, pro'ene. -- .yphal attachmnt, presence
 

or iab2' - o,(I)LE ,liothr'r 'j.] ha, etc.
 

frit i.1 I, isolina a:ndomycorrhizl 
 fungi were 

mass produc.( :i o.i plastic tubes and/or
 

plastic cup; COnMA, 
 ,.ixtures in 50-50 proportion 

of fumiilatwrd forr.lt w,. an quarry sand, with Bahia 

grass as hoot; plant a 
 111 lfa as nitrogen fixer
 

to previde 'itrog-n to lie 
hot (Fig. The4). VAM 
was a]lowed to in;fo. : host's roots for 5 months 

before rOva.],at ion. 

A s c-;rd - r-,/ - ins Produce ioculan ts 

was cond ctd using 0 %p. tt meota proportion, i.e., 
forcat ;oil, qutarry w. - ad layo~don sand. A separate 

OxePuimint ~ngt comp±.t fertilizer plus 0 strength 
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Hoagland's solution applied to pure medium, i.e.,
 

Mayondon snd alone a. rluarry sand alone was also 

conducted. This exprA".unt will be useful to
 

determie the best po:J . g media for VAM ptoduction, 

which in turn will w - . ded in succeeding studies. 

VA mycocthizal fangi i oqulated were starter cultures 
obtaierd from [nter -o.,.al Culture collection of VA 

Mycorrhizi] Pu.igi Wiv,aity of Florida, Gainesville, 

Florida,, U.3 .A. 

l]ynthysip stu I,' 

Usi ng tfle pure ir2-t::ted VAH thefrom field, a
 

syt:husjs 
study wan C...Miated to deterrmin whether
 

thoso VAM fungi form: 
 .'corrhizal ansociation with
 
t' ,z host pacins. 
 P,'en!,apin :see!'dlings "are inoculated 

with in1.slatt. A[D-I. .plants were grown in a 1
 

litor jar containing j. .tur 
 of 1:3 sterilized
 

pnrlite and quaury 
 a. (:;ue .'iq. 3). 'Phe p]int was 

s'ppi omrntLtd with vart:, levels of MMN minus the
 

car-bohydrL.. 
 ou .re.,.. ., 50, 100, 150, 200, 300, 400, 

525 and W0 ml, ach - MSr_ were replicated three 

times, including u.;.ouiated control. The seedlings 

will be given enough .. to synthesize mycorrhtzal 

roots.
 

6 



Study 2. 	 Screening ty ffectiveness among
 
Mycorrhizai -gi
 

Sub-Study 	2a 
- Screer: for effectiveness among 
ectomy,(:oiz:hizal fungi using 
veQeaL.v, mycelia. 

Pure cultures OL ..worrhizal fungi associated 

with Dipterocarps aAC :;..alyptum were grown in 

MMN broth. This will , inoculated later to 

palosapis 	and h>calyvq), sooedlinIs.
 

Sub-study 	2b 
-
 Kcree:.U lor efiectiveness among

OCLomyi nizal fungi using
 

Spouo'e Wer" pXt:, TI( from miatured sporocarps
 

of Pisolithu!' and ,,Ili 
 n and dried in an oven
 
at 3 0 (. Pre-C-r)ii.,-. 
* of palosapis and Eucalyptus 

seeds arn ,oi:i on. ' seedlings will be
 

inoculato1 aIte r a ma.K..
 

Sub-Study 	2C  qcru..-	for effectiveness using
 

(nfdomynov,'hizal fungi
 

Five VAM fun;. p.:: the starter cultures will 

be used for the study. 'he medium 1:3 forest soil 

and quarry oand , was already prepared and fumigated 

with Methyl Bromide. ..isexperiment will be set-up 

once the ueds oL j'ice]Lus
species and Dipterocarps
 

are available.
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B. RESULTS 

Study 1. Collewtion, kolatiow and Identification 
of Ectomycor:r izal and Endomycorrhizal

Fungi Associancd with Zicalvptus and 
Dipterocarpi noncies. 

ECTOMYCORRIHIA 

The ectomycorrh.K.:a2l fungi associated with 

Diptorocarp"3 stand toL:Iled about 32 species (see 

Fiq. 7-20). Some bolo :no the genera Russula, 

Pi.solithhs, ,h.1 hol-q, ,actarius and Rhizopoqon. 

Tho others 53:i I] in e ido.: ified. Purifica

tin:" and mal" produc:- . in teat tubes slarts, 
Pet~ri plat:nu, *a;d MVP.. :o,.h are; o" -going. 

,ew:;lts oi :ofy,,A :.; study are not available 

yet. 5-Medl:I gi will ,.ivon e.nough time to synthesize 

:uycorrhizal root. 

iBa i,.! oni iinpor .- icronicopic features the 

foilowinq eonri woro .. Cenitifieod and inoculated 

singly into plastic ' "s or pl itic cups. 

Undo .t Hipt:-rocar , lantat ion 

1-) lmun 3i)-ies - 5 spctcios 

2) Acaulospra sp. "- :pocies 

3) GiqIas flora ;p. . 1 Species 

Under i:ucalyptus Plantation 

Glomu: Mp(Ivier -- 9 species 

2) Giga2pora spocion -. species. 

3) Acaulospora jp. - 3 species 

4) Sclerocystis sp. - species
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Five months aitn: Anoculation, the set-up was 
assessed. Only 5 VA! !>.:cicn. produced many and 

pure cultut.s.
 

The followin~g .r>V. data for 5 field collected
 

VAM which had SuccecSL )ly sporulated in culture 

(pictures will he ava . L.eni after identification). 

CODE REMIIB K(S 

AID - 1. conlucted under [uca l 	 Ytu3 
a i g- iu pt i in T DP 

,:igao d(l ur on October 
2 1986. 

AID - 22 isulat,.d from furgos, 
t anglan,1 Wu'rva l:cija under 

.. ..- _ [un[_:-c a Id u 1 e2n!3is 
, tLaLion.
 

AID - 79 , '-lrc. Lrom Makiling Forest, 
, , (_elleqo of Forestry 

.:,,n Lhe rhizaophere of 
: ;ptcra thur ifora and 

.-,erocarpus rjrandi flora 
itati: on Octobrer 22, 1986. 

AID - 119 a.so originr.tA.d ftoM Mak iling 
'ozst uAdeC Apitong plantation. 

AID - 95 ,a., provwnance an in AID-79. 

The pure VAM cul.u.., were stored in plastic
containers and refri, ,,i.d at 5°C while 	 some were 

mass produced in pots ontaining only Bahia grass. 

Some 
f the inocuated fungi did not sporulate
 

well while others wore ontaminated. At 	 this point 

the project nends to ,:nax a glasshouse solely for 

mass production of ion-ulants to prevent the entry of 

foreign bodies (contaai ants). It was observed that 
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other VAM species noe- n longer time to sporulate, 

hence the experiment y nextonono:. Moreover, the
 

best meeiur for bettwL norulation given a 

particular goner, wai :.o conducted to know the 

be:;t way of producinq '-culantQ. 

Synthvnis ntudy 

'h<r was; no rq;., yet, since this study need 

more tima Co tnh V-0 infect the roots of 

palosapis spcipm. 

ItI . AT(")MPI.,I1P_11i11;,! t..; , , VEE.UTSg 

1. An .xiStLOq ic t'..,." , was expanded to accomodate 

2. An Oircondition,,a c., w, for the growth chamber was 

iremdy conntruct,,' 1tih heidhoue. 

3. UAAID tLhruiurh T 1Internationili invit:ed Dr. 

deli Cruz t.o two wo,.;hopa on Multipurpone Tree 

Species (MPTI':S;) , Ni , in l]:uilokok, Thailind 

(Zopt~eboar 22-2, 1 ) -d second in (u.a, 

Lumpur, :.,r]l :ysnii ([ 14-18, 1986). During the 

workshopn, mycorrL[ :was qivon emphasis as a 

major priority 11 n<3tabljishment in Asia-

Pacific c(ounl, ri,;. . R.E. dela Cruz was 

selected a.; mof.mhr, the Research Committee. 

4. The ASEAN-Now a:oalo, Afforestation Project (ANZAP) 

had wrote their iK,. .;';tion for this project to 

conduct their nurw.v: and field trial experiments 
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in ANZAP in Mayant.,, Tarlac. AN.sAP is voty much 

interted orn Lh.. -c -root t.Luhnolngy for both 

Eucalyptus and iptcrocarpa. 

S. Dr. R.E. d;la ru% .7 undergone: a training on 

Endoycorrhizi ,a o. ,y last .n\ugust, 1986 at 

th, rNiv,_.j t/Y o 1A, i a. At also attended a 

Taxonumy wotk:hap Z. 'lorida (,April-may, 1987) and 
tho 7th thii A. ".. Confr"<nco on mycorrhiza 

in Flor ida-i (May A- , 1987).
 
6, A u]]nsnhous" 
tra: ', n.ocu.l"Ls ' porulations was 

connltrt cod wiLh U, comin from Dr. Norman 

.chnck, Un 'Jv'rsi. 9'1or ida. 

7 . .t.artL7 ,11 ou--. i. .. . from the 

Int, 1rat iun, Cultur, tolction of VA Mycorrhizal 

Fungi ( ...... ) W LOU L r. S(-h,.nck. 

IV . PiRCIlLi,:ti.' ]' ) l i.;..h 

1. Co~l lct ion of mui;., bo.ies was temporarily 

s-hel.:ved, during tLh. '.' c'ason. 

2. Availability of ' . "f both mucalyp~tu an] 

Diptoroca-rps hut m,5;. specially palosapis and 

ap itoIng hindere: a-.nitios o f tho project. 

3. The hot pott in ,r .. ':- for mass producing VAM 

iocu1ants .r', s[ i!A )- Ig studied, although 

Glomus spoci-s we, 'und to be suited in a 1:1 
proportiron of Uunj,;.'c rl forest soil and quarry 

sand. Other sponoc:, ;owever, required different 

medr]a. Moreover, .ur,. c has to take longer period 
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df time to spoy:1:<.
 

4. Processing of 
pp,:," 
 L USAIb office was delayed
 

becaus 
oft tr, s(u, -, personnel.
 
5. Set-up of mycrri:i !Jynthe3is was delayed
 

hf ,causv,of :,,mu 
Lac.. r'al problems with the 
qrowth chamber. ! L
the space of the growth
 

chamber in 
not 
-nol for the synthesir3 

Oxper ilentC. 

V. PLAN OF ACTIVI'pT:, X - JULY 1987 - JUI 1988 

AF i IVI. 
DURATION
 

E2ULY I 
Contlinuo 
 ollcLio 
,, .i. ;olation,
i S. pr;'(It t o;111 1-(1c 

tionI of V'A , ,ol 
rhizal lu{l] 

- 'Praininrgol JULY 19 8 7 -JUNE 1986.11,11i IQxonomy
for ('ndomyc,', trhi.i " 1. 

W, del 
 CruzJULY
 
- . yr then s I ! , , ';..ot'chl iqu 
 wonk 


SEPTEMBER
 
- q'r'-ininIg oII ~ : o,01 f 'Ixononly 

oof E -t' mriycor - 5yh. .
 
1110 d CruzO 
 CTOBER
 

- R Y Wr t i n . d ) DECEMBER
.. n u 

S'r'TIiy 2- IHn c. t r1p-raijc) 
JAN. '87 
- JUNE11988
 

- c'r"Y/njnq T,3 

- Ropo-t Lrit 
 ing (semIi o..onal) JULY - DECEMBER
 

DECIEMBER
 

q;TUD2Y 3
 

- 'u r sery b edp ) .-ra . ..,.A 
UG USAUG,U3tI
 

- r't-( di~t o n *r 
 '.n ents 
- ~ S PT. - JUNERepor:L Writinrg ( q:Q;.) 


JULY
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'!I. 	FINANCIAL STATEMENT 
(YEAR 3.)
 

1986 
 1987 TOTAL
 

(July-Dec.) (Jan.-Junel
 

PERSONAL LERVICES
 

1) Salaries
 

a. (2) Research Assintant:i 
1 at i'1802/ino 1.0,812 
 P10,812
 
1 at P1715/mo 	 10,290 10,290
 

(1) RoseaL'ch Aide 
it i,133 7 /mo 8,022 8,022
 

( 2) Lahorers at 
1992/.rio 11,904 
 11,904
 

b. 	 (2) Research A3ssistariL_ 
I at 1'199]/no 11,946
1,946 

1 at 1[i894,/-.o 11,364 11,364
 

(1) 	Research Aide at
 
P.4 4 7/mo 8,862 8,862 

(2) Laborcr: at 
01096/mo 13,152 13,152 

SUB-TOTAL 86,352 

2) Icnio 

(BoInusi: ',1,000 + 40:) 

(2) 	Research Assist
~i ,;
 
1 t i1991/no(40,A) 
 - .,000 1,746.40
 
i.at PiB94m (40%) ± 1,000 1,757.60
 

(1) 	 P,.search Aide at .'i 7 /ino(40 ) + pI,000 1,590,80 

(2) 	Labor.- at }'].09G/.. (,!0,) + ul,000 2,876.80
 

SUB-TOTAL 
 8,021.60
 

TOTAL 
 1194,373.60
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1986 
 1967 TOTAL
 

(Cil y-Dec.) (Jan.-June)
 

1) COLA
 

a. 	(. ) Reguacch Assist'ant
at 1'350/mo 
 4,200 
 4,200
 

(1) 	Research Aide
 
at1400/mG 2,400 
 2,400
 

(2) 	Laborer3 at c400/.< 4,800 
 4,800
 

b. 	(2) IRosoarch A'jistaflL2
 
at i,450/mo 
 5,400 5,400
 

(1) 	Research Aide
 
at P500/mo 3,000 3,000
 

(2) 	 Laborer at !j500/mo 6,000 6,000
 

SU13-TOTAL 
 25,900.00
 

(1) 	Piroject Leader at
 
'i,250/mo 


15,000.00
 

MIDICARE 

1 , 176. C' 

NA\INTENANCIEI & OPERATING EU2;: ;i4SES 

Suppl is 

142,510.r,5
Sundry 
 7 ,945.2u
 

Travcl 

31,315.30
 

S.'QUIPMENT 

4,850.00
 

* ALMINIpTv'FTIVE St ppoR' 32,409.00
 

GRAND TOTAL 
 P355,379.76
 
XX C"XXX'CrXx 
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BUDGETAY REQUI. I .,NTS (YEA'R 2) 

SALARIES
 

(2) 	 Reaearch A3siJta ,
 

I a, i2190.10 
 26,281.20
 

I at f,2083.40 
 23,00.80
 
(1) 	Research Aide at . ... ,.70 19,496.40 
(2) 	 Laborer:: it >1205,jj '8,934.40 
 P99,712.80
 

B. 	 COLA
 

()i~sc~rcn ,\'i:t 2 .450 10,800.00 
(I) 	 Research Aide ., :'56 6,000.00
 
(2) 	 Laborez3 at ,)500 12,000.00 
 2980000 

SENEFIT: (Bonuni) I mor :,alary
 
(2). arch As.3i31art,;
 

a !- .2,190.10 
 2,190.10
 
Sat. 	i2,0, 3.40 2,083.40
 

(i) 	14,30earch Aii1e 1,0 1, -2'. 70 1,624.70
 
(2) 	 ,abcrors at ,1,205 2,410.0(j 
 8307.00 

C. 	 HONOR i JM 
(1) 	 Project Leader Pl,'50/mo 15,000.00
 

MEDICARE 
3,600.00
 

u. 	 MAINTENANCE & OF.PRATIc ;:X'PENSES
 
suppliC3 
 118,000.00
 

Sundry 15,000.00
 
Travel 
 23,520.00 156,520.00 

ADMINSTRATIVE COST 
 31,638.00
 

P,1 	 EO'JIPtENT 

Light banki & Timer 
 6,000.00
 
I unit acreenhouse 
 26,000.00
 

I unit back sp)7ayr 1,200.00
 
1 
 unit distiD.J.nc, aipparatus


al. glass 
 40,000.00 
 7320000 

GRAND TOTAL 
 P416,777.80
 

XZCXXXX.X(X 
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