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I. 	 OVER-ALL AIM AND SPECIFIC OBJECTIVES
 

The over-all goali 
are 
to determine the feasibility
 

of using mycorrhizal funigi in promoting the survival
 

and growth of Eucalyptus and Dipterocarps and to test 

the feasibility of uinc mycorrhizal fungi in combina

tion with various silvicultural pre-conditioni.ng
 

treatments in the devej".o:?ment of a bare-root planting
 

technology for Eucalyput 
 and Dipterocarp seedlings.
 

II. PROGRESS REPORT
 

A. METHODOLOGIES
 

Study 1. 
Collection, Isolation and Identification
 
of Ectomycocrr.izal and Endomycorrhizal

Fungi Associated with Eucalyptus and

DipLerocarpr3 r;pecies. 

ECTOMYCORRHIZA
 

Collection trips wrmxe 
conducted in Carranglan
 

and Pantabangan, Nueva >4cija; Tarlac; Quezon; Surigao
 

and Makiling Forest, tiW.re there are plantations on
 
natural forests of Euc,2Q.yptus de lu 
ta, E. camaldulensis,
 

D-pterocarpus r9andiflorus and Anisoptera thurifera.
 

Fruiting 	bodies of suaptcted mycorrhizal fungi were
 

collected around the "Daje of these species.
 

Close-up picturen,of basidiocarpa of ectomycor
rhizal fungi were takers..
 Important macroscopic
 

characteristics in the Zield were recorded, including
 

those fruiting bodies ".at change in color when bruised
 

and those that e:cude ap. 
 Some of the sporocarps were
 

oven-dried at 
700C forherbarium collection. Ecto

2
 

http:pre-conditioni.ng


mycorrhizal,, fungi:.wereLoatdy trnsferding 
inne tis*ues ad, pileu 


slaxisCntc 


of a'np &'ett6b' 

i nng Md.id
 
s 0n Niorkrans(MN
 

um-Af ter -a-f4 *C few-6:Eyo tissues,- -ee8cul~tured 
naoher fresh 
 vi~a~ ~for. furtheor urification', 

Toi 6.Uate, from rnycorrhizal roots, the~ro0ots 
erfirst washed~ with awtr 
 hnsurface~ 

Ssteri1l.zed-with 1% HgCl1)for 5 to 10.minutes'. 
ANfter
 

Ssterilization, the roo' 0 
were~rinsed 10 times withV.
sterile distilled watc-, an~d theni placed rinto test. 

-- tube slantis containinj ir.1 mediuim.~Growth~was bevd 

aftea ew ays otaminated~tissue were disregar- ~ 
dedanunonaminatej. ones were subcultured in 

uc~~'another fres mm slanit for*further purificatin.~ 
SThe mass production of Ivegetative mycelia in IM 

brot-i is also going on. Tes tuecutrsAe
 

trasferedasptically Lstrlzed dextrose bottles
 
containin 
100 ml4 of LI'DJ broth (see Fig. la lb). 

The fungi were allowed ~multiply in~the broth for 
a
-month. These wer ke-i 
m mrvs
 

For further purification of cultures, islae 
from~test 'tubeA slanto wo're re-sle in Petri *f 

plate-co--inin WT'M ".,Cdium ,with or withour coir-,
dust~(big. .2a .,& b .,i i p e e p r m n s n M 
with agar, and cordx~-a eforjed to iOetermAine .if
coir: dus~t inhibits,~A thoe -~rovth' of ectomycorrhizalA~ 2~A 
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4,4~~A-AZ. ~~ V 4-~3 
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spees !Ih 

5'5: ,'fter ste 

Ho h 

lZat.. 

usrte 'was between 4~5t 

M.ycorrhizal synthesis td 

To prove' that".t i-oated fung are true-'I 

myorh~za 'n1ioittycorrhizal synthe'is 'd 

wa ae~rmd10ai; A i s _-dlings~were planted, 

1 in a 1-iter jar using 3:1~sterilized perlite -and'~ 
~quarry sand.~ The~se dig wor pp1omented with1 

varying levels .of nt4Ia,, minu3 the carbohy'dra'te~ source ~ 

(ii~<., 100 ,f 200,~300 ,01400nml adinoculated~ with 

Au the fungus coded as AID D2 Each treatment was 

<replicated 3x Un'iino'uztdselig evda 
conrol.Te st-u waj placed in a growth room V 

fat 228 C and ~ilwninateC&with artificial'lights.1 

see9 lings weregle~l+-ough time to synthesize 

mycorrhizal rot (Fig. 3). 

The 

ENDOMYC6RHi~IZi 

Th il cle~d rhizosphere soil,-(abotut 20~t 

~~ 7tto30 grams) contaniiyo %7k-gj~ 

the~~fsamo source arzd ho, pla nt as with the ectomy or 
.~rhiza was mixed in 500'i l auium beaker containg 

A ~ining
tap water. The solu,:o--was thoroughly agitated to 

Sseparate spores from noiflclds and poured through a 

series of sive (1,G,20 2 u.t aesr 

that VAM spores were~collected in theA Sieves.-f The 4 

late wer t~hn tanfred in centrif~uge bott~les,~, 

4A 

.A 
4 
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with the- aid ofws0o.e co aini ig,tap ,waer 

ancn~iuEd o_ .-.- lIiquiL. The- supernatant 

ira boitle ;was Poured laingthecentrifugie 	 off 

* 	 prs; p1US 301 pCatl'sa 1e13tom Tl e 

were then, further! centri:fuged, using 40% sucrose_' 

rand observed ;under nicroscope~for classification

into gen~era, based o irscprLa-oran 	 faue 

oabece 	of .mother -1ii5ha,etc , OT 

mass produced singly -.'U6 plastic tubes and/or,~
 

of fmintedforest coil and ~quarry sand, with Bahia 

grass as host plant an~alfafa as, nitroen fixer~ 

~ "to provide.nitrogen4 for,-he host (ig.-4). The 'VAN 

was allowed to infect-1 host's roots for' 5 months 

be~1foe..evaluation.~ *~ 
* 	 ~Asecond~A attempts ',c) mass produce inoculants 

was conducted using Idifferent medi prprin i.e.,, 

foes 	sol 
 urys.. adMyno ad A separate 

exeimn usn complo... Lertilizer plus strength' 
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Hoagland's solution applied to pure medium, i.e.,
 

Mayondon sand alone a.Qi quarry sand nlone was also
 

conducted. This experiment will be useful to
 

determine the best pot.ing media for VAM production,
 

which in turn will be nueded in succeeding studies.
 

VA mycorrhizal fungi inoculated were starter cultures
 

obtained from Interna:ioial Culture collection of VA
 

Mycorrhizal Fungi university of Florida, Gainesville,
 

Florida, U.S.A.
 

Synthesis study
 

Using the pure isolated VAM from the field, a
 

synthesis study was izitiated to determine whether
 

these VAM fungi form:; .:'corrhizal association with 

the host species. Palo:;apis seedlings were inoculated 

with isolate AID-i. K-w plants were grown in a 1 

liter jar containing n nixture of 1:3 sterilized
 

perlite and quarry san (see Fig. 3). The plant was
 

supplemented with vary,3 levels of MMN minus the
 

carbohydrate source, i.cn., 50, 100, 150, 200, 300, 400,
 

525 and 650 ml. Each oZ these were replicated three
 

times, including uniinoc;lated control. The seedlings
 

will be given enough tl..!w to synthesize mycorrhzal
 

roots.
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Study 2. 	Screening for .;ffectiveness among
 
Mycorrhizal Vungi
 

Sub-Study 2a - Screenin" for effectiveness among
 
ectomycorrhizal fungi using
 
vegetative mycelia.
 

Pure cultures of :..ycorrhizal fungi associated
 

with Dipterocarps and -ucalyptus were grown in
 

MMN broth. This will .ieinoculated later to
 

palosapis 	 and EucalyIctu,,: seedlings. 

Sub-Study 2b - Screec.inc for effectiveness among 
ectomyco.crhizal fungi using 
basicio:;pores. 

Spores were extra:;'e.:ed from :,atured sporocarps
 

of Pisolithus and Rhizoioqon and dried in an oven 

at 300 C. Pre-germina-iun of palosapis and Eucalyptus 

seeds are going on. 'Y - seedlings will be 

inoculated after a mo.-:. 

Sub-Study 	2c - :3creemi-
'i. for effectiveness using
 

enc3omycor:',chizal fungi 

Five VAM fungi plyw: the starter cultures will
 

be used for the 3tu,. ?he medium 1:3 forest soil 

and quarry sand, was already prepared and fumigated 

with Methyl Bromide. .- is experiment will be set-up 

onre the seeds of ZucaP.,-tus species and Dipterocarps 

are available.
 



B. RESULTS
 

Study 1. 
Collewtion, TJolation and Identification
 
of Ectomycorr",.izal and Endomycorrhizal

Fungi Associated with Eucalyptus and

Dipterncarp, m,.pecies. 

ECTOMYCORRHIZA
 

The ectomycorrhi::a2 
fungi associated with
 

Dipterocarps stand to:n.1led about 32 
species (see
 

Fig. 7-20). Some belor:. i;o 
the genera Russula,
 

Pisolithus, Thelephora, Lactarius and Rhizopogon.
 

The others still 
net
' -:o be ide.itified. 
 Purifica

tion and mass produc::-. in test tubes slants,
 

Petri plates 
and ii' 'orh are on-going.
 

Results of syi'itflt:in study are not 
available
 

yet. Seedlingi 
 will " , given enough time to synthesize 

mycorrhizal roots.
 

ENDOMYCOR!jHIZA 

Ba3ed on importa.. inicroscopic features the 
following genera were identified and inoculated
 

singly into plastic L'unios or plastic cups.
 

Under Dipterocarp.) -antation
 

1) Glomus species 
 - 5 species
 

2) Acaulospora sp. 
 - 5 species
 

3) Gigaspora sp. 
 1 species
 

Under Eucalyptus Plantation
 

1) Glomus species 
 - 9 species
 

2) Gi apora species -. 1 species
 

3) Acaulospora sp. 
 - 8 species
 

4) Sclerocystis sp. 
 - 1 species
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T ve months after,'_nocul ation, the, set-up,wvas 

assecs sed only 5 V pjvcies produced many,and 

pre cultures 

J 'hef~oing:-are-,he,data' for,5 fie1d,collected

-.-VAM which had 'successfully,'sprulated in" cuitureI 

(pictures'Wi1-1 be availE Dle afterd identification). 

AID1coll'ected under Eucalyptus~ 

"urigao del Sur on Octob~er. ~ 

AI 2 

!A,,,AID 79: 

AID,- 119 
A 

AID -95s 

-

'altio 

-~ 

A14 isolated from Burgos, ~ 
Ca rrIanglanf,Nu,:Ecija~ under 

plontation. 

C01ce ro aii Forest,~ 

arud the rhi.zosphere of~ 
.~ ~io~terthurifera and 

ip~erocarpus flora jplanltation on' October 2 , 1986.r 

originated.,from- makiling
~Forest, under4 Apitong plantation. 

oiane provenance as in AID-79., 

-

7T7 

~ 

A.well"'while 

Thea-pure yAzM cultures were stored in plastic 

containers and refrig_.,-- d at 50C while some were '4AS44 

mass producedr in pots containing only Bahia grass.-"' 

.Some of the in6u~lcdid fungi did not prlt 

others Were Contaminated. 5 At thi3 point 
the project needs to have a glafor's"esol 'sfo 

mass'sproduction of inoculants to prevent the entry of5~ 
forignbodes(contamit~ants) ,It 'w5' is observed thatW 

5 

feNn bodiesl.X' 



ote0 VAM Ppeci es '.e&c- k1lnger Lime to spru at 
henc eperimentwj tceV7 


benct eiuni3.. cforKdeg. Moreover, the,
bes'meiumforbeter 
 porlati on given a 

eerlpar icuda aio bfcted to kniow the 
betway of prouig in'lO~1ants.dcig' 

Synthesi~s study i~ 

P33There was no resuit yet, since this study need~"3
 

m31ore 'time for the VAm -,o infect he r~oots of 

p alosapis species . 3 ~ . 
' ; ; < 

''~ "P ' 

II OTHE~R ACCOM PLI SID T;J/2\C!HI EVEMI1TS:
 
~. 1Anxistng creen1lhouce was Pexpanded to a"comodat' *-J~ 

experimenrtakl set-up"'"'rW-" 
33 - P'*'. 

2. An airconditioned romfrtegot chambr' was3 

alzreadl constructe 3 :_ inhueth 

thouh, Ineeadous 

3- P -nterntiona invited Dr.'~P3'dela Cruz to, two wo:shops On MNultipurpose, Tree 
Species (MPTs)i 3firon, 3in3-Bangkok, Thailand"3 33~ 

6Spebr222,1O)
and second in Kuala,33'3~
*:Lumipur, Malaysia (Dcc.4-8>18) 

workshops, mycorrhi~a was 
given emphasis as"'aA~3.
 
'-m~p ioo it t f~ 
~. .'~ estab~lishm ent in Asia-i
 

Pacficcoutries. 
 D.RE'oaCu 
 a
 
selected as member oZ7 the Research Committee. 

> ~ 
4. ,The ASEAN-New333P~3'P-3 Zealanci Afforestation Project(AZp42~3. 

h&1had wrtI hi tnj-ation for thsproject3-to:~
Sconduct their nurne,.y and field:ri L exeie-33 ,,-A~p ~-P3perimen' sPH3 

P P 
'-' 3'''0 



nf AZA' in, Mayalt,ocrarlc 

nrste -on thIL' -rout Le0 

'AN iS very. much 

nology o h''t 

5 D.~d~a4C~Z~d~ndrgone a training on' 

N6Taxonomy 

Endomycorrhiza Taxon-omy last August, 1986 at 

i&th 3 University of Florida. He also attendd a~ 

WOrkshop in 1?lorida~(April-ay, 97) and 

th 7thK2Not Amrc~nconferenco on mycorrhiza 

;4 

6A glasshouse for V1jX4 Jnoculants sporulatiofls was~~ 

Sconstructed wihfnl oigfo Dr.NormanV I~ 

cecUniversity4 of Florida.~ 

7. Starter VAM cultur(e.: were obtained3 from the~< 

~International Culture Collection ofVA Mycorrhizal 

Fungi (INVAM) through Dr.~ Schenck.~ 

I.PROBLEMS ENCOUNTERED:*-*' 

3. Collection of fruit--'ng bodies was temporaril j~$i 

2-Availability of seoui of bohEclpu n 

~Dipterocarps but jmoo . espec 32y palosapis and, 

apion hidrOa'-vt of the poet 

3.Tebest~potting mcLHD for mass producing VAM-'-~~ 

S inoculants are still being~ studied, although~ ~ 

Glmsspecies weru0xoundto be suited in a 1-:-~ 

-~>-~----proportion of fumigci~..d forest soil~and quarryZ 

-sand. other specieri however, required different~ 

media. -moreover, - )soiehas to. take longerperiod 

r

r 

4 

-

1- - 4 -, 4 
-- I ~ 



Im A 

to sporulatie +fi +tire 

_4. Procesising of paperell at, USAID! offi.ce was delayed, 

because of transfer of personnel. 

5.'Set-up of 

4 ecausei of 

corrhi Ql1 synthesis wasldelayed' 

nomtchial.problems wi.th the 

g,row'th chamber. %lo the space o~fthgrw, 

chamnber is not 

experimenti. 

enough- for the synthesis 
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~~ ~tion .6f,, \AM an& flc'tolnyco r _'._rV.'<N
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VI. 	FINANCIAL STATEMENT (YEAR 1)
 

1986 1987 
 TOTAL
 

(July-Dec.) (Jan.-Junel
 

PERSONAL SERVICES
 

1) Salaries
 

a. (2) Research Assistants
 

1 at P1802/mo 10,812 
 P10,812
 
I at P1715/mo 10,290 
 10,290
 

(1) Research Aide
 
at P1337/mo 8,022 
 8,022
 

(2) 	Laborers at
 
P992/mo 
 11,904 
 11,904
 

b. 	(2) Research Assistants
 

1 at P1991/mo 
 11,946 11,946
 
1 at P1 894/mo 
 11,364 11,364
 

(1) Research Aide at
 
P1 4 4 7/mo 
 8,862 8,862
 

(2) Laborers at
 
P1096/mo 
 13,152 13,152
 

SUB-TOTAL 
 86,352
 

2) Incentives
 

(Bonus: P1,000 + 40%)
 

(2) Research Assistantu
 
1 at P19 91/mo(40%) + .1,000 
 1,746.40
 
1 at P1894/mo(40%) + .1,000 
 1,757.60
 

(1) Research Aide at -:Li/7/mo(40%) 
+ p1,000 1,590.80
 

(2) 	Laborers at Pi096/:o(('u,%) 
+ ,q,000 	 2,876.80 

SUB-TOTAL 
 8,021.60
 

TOTAL 
 iP94,373.60
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TOTAL
1987 


(july-Dec.) (Jan.-June)
 

1986 


D. 1) COLA
 

a. (2) Research Assistants
 
4,200
at p350/mo 4,200 


(1) Research Aide
 
2,400
at400/mO 2,400 


(2) Laborers at 0400/no 4,800 4,800
 

b. (2) Research Assistant5
 5,400 5,400
 
at P450/mo 


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


6,000 6,000

(2) Laborers at P500/mo 


25,000.00
SUB-TOTAL 


C. HONORARIUM
 

(1) Project Leader at
 15,000.00

P1,250/mo 


1,176.00
 
D. MEDICARE 


MAINTENANCE & OPERATING EZaSES 
142,510.66


Supplies 

7,945.20


Sundry 

31,315.30


Travel 


4,850.00
 
!2. EQUIPMENT 


32,409.00

A. ADMINISTRATIVE SUPPORT 


P355,379.76
GRAND TOTAL 
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BUDGETARY REQUIY,-lTNS(YA 

at P2190 107 26 281.20 
1, -atP2083.-40 2,00' 

'T)Research--Aideat 470 19 -I9496
40
 
(2Lab~orers at -1205 .60 
 2___934._0__99_71'8 

B. COLA 
&(2)a Research Assiatantv t'']1450 io10 00ci.~o00> 

()Research Aide ~5OOL ,000 
(2)Laborer~s at P500A 12,000.00 ' ~ ~ a 

~~ ~ (2):Research Assistants. A4'aa~ '' 

'a~-i.at4 1:22,190. 10 2,190.10 " 
1at ?2,0.83.40 2, 08 3.4 

(1RsarhAide @1j, 7 0 1,Y624.70, 

2 )Laborers at 41,205 , a~2,410aO400.~
 

(1)'Project Le d r 1250/mo aa* 

D -).MEDICARE 4~ -~a. .. ,,600.00'~4.....a.~4.44~.4a-a 

D'MAINTENANCE &-OPERATINIG !J.XPENSES "'4 4aaaa 

aSupplies n4'1181'000 

~ Sundry '00
 

"4'15000,00 
'4,, "~a' 

4 A~a',i2' -44 520.00
4 

E.' ADMINISTRATIVE.COST 
a"'p"" ",4,.a 

4 31,638.00~a 

~~,, ~ unt screenhouse' ' - 26,00&0-"~',K, ~'
 4
 

uibaksprayer ~ P20o0.0 4~ -f4f~~,<~~ unita distilling apparatus4 44a - ~ -aaa,-a' 

aaa44laas ,40,00.00 
4 4 -'a~ 'a'aa'.a731200.00 

GADTOTAL P416,777 80 

15OO0C(A, 

http:a'aa'.a731200.00
http:40,00.00
http:4.....a.~4.44
http:1,Y624.70
http:2,0.83.40
http:2,190.10
http:12,000.00
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