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OVER-ALL AIM AND 3PECLSIT OBJECTIVES

The over-211 goal: are to determine the feasibility
of using mycorrhizal fu.igi in promoting the survival
and growth of pBucalypcus and Dipterocarps anu to test
the feasibility of utiw mycorchizal fungi in combina-
tion with various silvi-ultural pre-conditioning
treatiments in the deve'ooment of a bare-root planting

technology for Lucalysini and Dipterocarp seedlings.

PROGRYSS DO FORT

A, METHODOLOGIRS

Study 1. Collection, Isolation and Identification
of Ectomycorci:izal and Endomycorrhizal
Fungi Aasocirced with Lucalyptus and

Dipterocarps species.

LCTOMYCORIHIZA

Collection tripg vi.o¢ conducted in Carranglan
and Pantabangan, Nueva :ija; Tarlac: Quezon: Surigao

and Makiling Forest, v/ .re there are plantations on

natural forests of Suca’ptus deglupta, §. camaldulensis,

Dipterocarpus grandiito.us and Anisoptera thurifera.

Fruiting bodics of ¢as, ted mycorrhizal fungi were
collected around th ..ic of these species.

Close~—up picture: o basidiocarps of cctomycor-
rhizal fungi wore ta'o. ., Important macroscopic
characteristics in tio .ield woere recorded, including
those fruiting bodices -at cchange in color when bruised
and those that exude sap., Some of the sSporocarps were

. o) . . ,
oven-dried at 70°C fo. Lerbarium collectior., EZeto-
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mycorrhizal fungi woerc golated by transferring the

inner tigsues of scip. ©-d pileus to test tube

slants contailning Modi”:’ .@ Melin Norkrans (MME )
mediuvm, After a feow 5. ¢, tigsues were sub~cultured
it another fresh Md:© .. ..ts for further purification,

To,isolate 1o - rcorrhizal roots, the roots

were first washed wii. ~ap water then surface
sterilizoed with 100 il for S to 10 m.nutes. after
sterilizatio., the roo . were rinsed 10 times with

sterile diastilled wace. a.d tne. placed into test

tuboe slants containg Sy medium, Growth was observed
atter a few days. o Lcainated tissues were disregar-
ded and avcontamioatos s owere subcultured in

another fresh MMM sla.. Tor further purification,

The mass production of vegetative mycelia in MMN
bro“ is also gqoing o, “'ect tube cultures were
transferred asceptically o sterilized dextrose bottles
containing 100 ml of ;" ° broth (sce Fig. la & 1b).

The fungi wern alliowaed "o multiply in the broth for a
monrth. These were ko in am improvised aseptic
cabinct,

For further puriiication of cultures, isolates
from test tube alaats voce re~isolated in petri
plates containing MM o iium with or withour coir
dust (Fig. 2a & 2b). - dimple experiment using MMN
with agar and coir Jdusl was performed to determine if

coir duct inhibita the wrowth of ectomycorrhizal



species. The pH of tic gubstrate was between 4.5 to

5.5 after sterilizatio ..

Mycorrhizal synthesis study

To prove that tl.:. isolated fungi are true

mycorrhizal symbionts, ./corrhizal synthesis study
was performed. Palosa.ln scedlings were plantcd

in a l-liter jar vsico ;1 astorilized purlite and
quarry sand. The scedli gs were supplemented with
varying levels of M 0 us the carbohydrate source
(i.2., 100, 200, 306 .. 400 ml) and inoculated with
the fungus coded as .7 =2, Zach treatment was
replicated 3x.  Uniaoetlatod sedlings servad as
cantrols.  The act-up g placed in a growth room

at 28°% and illuminat.s” vith artificial lighta. The
geedl ingg were give . s.ongh time to syntheaize

mycorrhizal roets {(Pic, 3).

ENDOMYCORRHI %A
The ticld collec chizogsphere soil (about 20
to 30 grams) contaial - mycorrhizal fungi, from
the same sourca and oo plant a3 with the ectomycor-
rhiza was mixed ia 500 1 aluminum beaker containing
tap water.  The solucis was thoroughly agitated to
aeparale spores frowa 5001 clods and poured through a
s3erics of sionves (13, 0, 250, 325 um) to make sure
thai VAM spores were collected in the sieves.  The

latter were then tra .ooorred ire centrifuge bottles,



with the aid of wash joz:les containing tap water,
and centrifuged for 0 i . The 3upernatant liquid
in the centrifuqge botil . was poured off, leaving
Spores plus 301l pariic) s at the bottom. These
were then further cesir fuged using 40% sucrose
solution to allow snor v to float. Tmmediately
After centrifuging for ) minute, the liquid content
wagd poured-olt to a % 'm sjieve o d thoroughly
washed with tap avd iocized water, Cellected vaMm
spores wore transforry . Lo small plastic pPetri dishes
and observed u.doer rloucope for classification
into genera, baserd o sooartaant Alcroscopic features,
such 25 presence of 0 s base. color, surface
ADpearanca, proegeuce o yphal attachment, presence
or absence of mathor a, ote,

[nitinlly, isolae endomycorrhizal fungi were
mass produccd singly | fo plastic tubes and/or
plastic cups contai.. i clxtures in 50-50 proportion
of fumidgatoed forest e and quarry sand, with pahia
grass as host plant . ALalfa as nitrogen fixer
Lo provide nitrogen tos -he host (Fig. 4). The vaMm
was allowed to infoci . host'a roots for 5 months
before evaluation,

Aosecrrd atteaps G ss produce ivoculants
was conducted ugsing ¢ forent media proportion, i.e.,
forest goil, aarry oo and Mayoadon 3and. A separate

experiment unig comdi e fortilizer plus 4 strength

(9,1



Hoagland's solution applled to pure medium, i.e.,
Mayondon sand alone a. . ffuarry sand alone was also

nent will be useful to

conducted. This
determine the best poiliag media for VAM production,
which in turn will b oded in succecding studies,
VA mycocvrhizal fungi i noulated were gstarter cultures
obtained from Interoaaiio.al Culture collection of va
Mycorrhiizal fuagi Halverasity of Florida, Gainesville,

Florida, u.5.A,

éXﬂEESEiJ Study

lising tne pure ino)ated VAM from the field, a
Synthesis study was [.i-iated to determine whether
these VAM fungi form:: ~eerrhizal association with
the host apoecios, Palosapia geedlings vere inoculated
with isolate Arp-1, - plants were grown in a 1
liter jar containing o odvture of 13 storilized
poerlite and quarry sa. (see rig. 3).  The plant was
supplemented with voeoo . lovels of MMN minus the
cavbhohydrat.c source, ..., 50, 100, 159, 200, 300, 400,
525 and 650 ml.  nacn .. Lthese were replicated three
times, including uai.oc lated control. The seedlings
will be given enough Cf oy to syathesize mycorchtzal

rooty,



Study 2. Screening tor ffectiveness among
Mycorrhizai “ 1qgi

Sub-s5tudy 2a - Screen’ - for offectiveness among
cctomycurvhizal fungl uging

vegetacive mycelia.
Pure cultures ol .vcorrhizal fungi associated
with Dipterocarps aac ccalyptus wore grown in
MMN broth. This will . inoculated later to
1

palosapis and inrcalyoi v secdliags.

Sub-Gtudy 2b -~ tscreeci.o lor effectiveness among
cotomyco-inizal fungl using
basicinsnores,

Spored were extra fad from .aatured sporocarps

of pigolithus and zhizonogon and dried in an oven

—

at 3000, Proe—germiaacic: of palosapis and Eucalyptus
seeds are golag on., - seedlings will be
inoculated after a o i, ,
Sub-Study 2¢ - “ereenisc for effectiveness using
endomycorrhizal fungi

Five VAM fundgi pli the starter cultures will
be used for the study.  "he medium 1:3 forest goil
and quarry sand, was already preparced and fumigated
with Methyl Bromide, " 19 experiment will bn sct-up
once the seeds of maCalUplus species and Dipterocarps

are available,



3. WESULTS

P

Study 1. Collewtion, Isolation and Identilication
of Ectomycorc-izal and tndomycorrhizal
Fungi Associaccd with Zdcalyptus and
Dipterocarp: snhecies.

ECTOMYCORRIITZA

The ectomycorrhi-al [ungi associated with

Fig., 7=-20). Sowme Li:io < Lo the gencra Russula,
Pisolithus, Thelephora, 'actarivs and Rhizopogon.
The others still veod o be ide:tified, purifica-
tion and mass produccin in teatb tubes 3lantsa,
Pelrl plates and My ouh are ou=-going.,
Hesults of syalionl study arc not avajlable
yoelt.  Seodlings will given eaough time to synthesize

aycorvhizal roots.

ENLOMVCORRIL 27
Based on import~ - wicroscopic features the

following genera wore Lventified and inoculated

aingly into plastic i g or plastic cupa.

A

Under Diptoerocar v “lantation

1) Glomus apecies - 5 species
2) Acaulospora sp. - i ogapocies

3) gigggpgig 5P, 1 ypecies
Under ilucalyptus Plantation

) Glomus spocios = 9 specics

2) gigggporg 3pecing - ] species

3) Acaulospora sp. -~ & 8peccics
4) Sclerocystig ap. - 1 specics

8



Five months aftor inoculation, the sot-up was
asscsged.  only 5 VAL 5socies produced many and
purc culrvures,

The following ar. ¢ data for 5 ficld collected
VAM which had successy Ly gsporulated in culture

{pictures will be avail . le after identification),

Conn REMARKS
ATl - 1 collected undor Eucalll&gg

Lelupta in pIcop, Bialiq,
wigao del Sur on October
2., 1986,

AID - 22 v isolated from Rurgos,
coorvanglan, Wueva keija under
L Jt-mlyptus camaldulensia
oatatron,

AID - 79 cutlectod trom Makiling Forest,
ey College of rorestry
coound Lhe ruilzosphere of

isoptera thurifera and

peerocarpus grandiflora

~atatien on October 22, 1986,

AID -~ 119 aluo originated fiom Makiling
Posust under Apitong plantation.

AID - 95 Sy provenance as o in AID-79,

The pure VAM cul:u.s ware stored in plastic
P B .

et B

containcera and roiriu':nL‘d at SOQ while gome were
mass produced in pots “ataining only Bahia grass.
Some af the inocu!iited fungi did not sporulate
well while others woere -ontaminated. At this point
the project necds ta Lave a Jlasshouse solely for
mAagss production of iuno:vlants to prevent the entry of

foreign bodies (contami”ants). It was observed that

9



TII.

other VAM species nec’ o longer time to sporulate,
hence the experiment - axtonded,  Moreover, the
best mecium for beteo wporulation given a
particular gonera was © 5o conducted to know the

best way of producing & onculants,

Synthegis atudy

Thoere was no res.' . yet, since this study nced
more time for Lhe Vi "o infect the roots of

palosapis specios,

OTHER ACCOMPLILHMGb 2 TTEVEMENTS &
L. An existing acvod. ennic was expanded to accomodate

cxperimental sot-nnse,

2. An airconditioned coun for the growth chamber was
Mlready constructe’ 5. the haoadhouse,
3. USATID throueh 100 International invited Dr.

dela Cruz to two WO mnhops on Multipurpose Tree
species (MPTS), Live |, in Bangkok, Thailand
(Ceptembor 22-28, ) ) and scecond in Kunla,
Lumpur, Malaysia (-, 14-18, 1986). During the
workshops, mycorrhi 1 wvas given emphagis as a
major priority [y ; - cs3taslishment in Asia-
Pacific countriesn. Y. R.E. dela Cruz was
gelected as moember o . the Research Committee.

4. The ASEAN-New oaln o N forestation Project (ANZAP)
had wrote their inv iation for this project to

conduct their nurs.:s and field trial experiments

L0



in ANZAP in Mayaalo -, Parlac. AN4AD is very much
intersted on Lhe o oroot tuchnology for both

Zucalyptus and T ipterocarps.,

5. Dr. R.E. dela ram oo undoergone a training on
indomycorrhiza Thansony last august, 1986 at
Lhe Tnlveraity of i dca, o also attonded a
Taxonomy “orkshop [, “lorida (april-May, 1987) and
thi 7eh novth unerioor Conturcnee on Mycorrhiza
in Florida (May 5=, 1987),

6. 0 glasahouse for o rnoculants sporulations was
constructad with i -, coming from Dr. Norman
Schoneck, Undversi o o “lorida,

T.oostarter oan caleg, vere ontaine! from the
Internationat Cultura follection of wa Mycorrhizal
Fungi (INvAM) throo Lr. Schenck.,

PRCBLINS SNCOUNTER S

1. Collection or frull” v bodics was temporarily
ahelved dring the CIeoscason,

2. nvailnbiliLy of - O hoth sucalyptusg and
Dipterocarps byt especially palosapis and
apitong hindere:! auvllvities of the projcct.,

3. The bhest potting i in for magg producing vaM
inoculants are Se1ll hoing studied, although
Glomus spocics wer “ound to be suited in a 1:1
Proportion of finj, v - . forest s0il and quarry
sand.  Other specios However, required different

media, Moreover, e . has to take longer period



Bf time to snorulaio,

4. Processing of PAapede Al USAILD office was delayed
becauase of transic. o pergonnel,

5. Set-up of mycorriio gynthesis wag delayed
because of some beo - ieal problems with the
growth chamber, < tao the 3pace of the growth
chamber i5 ot snov - for the synthesisg

experimaent.,

PLAN OF ACTIVIVT .y SO JULY 1987 - JUNL 1388
,_‘\_(;I_L\,/I'l'];-: DURATION

STULY 1

Coutt jnue collectio., iuolation,

Mass product ion o cvrifica-
tion of vam ,nq OGO -
rhizal tu.gj JULY 1987-JUNE 1985

= Training of atari o axonomy
for endomycorrhin P S

Row, dela crng JULY
- Zyntheoin Study ane 5 pga
technique work SEPTEMBER

- Training of atafyg . clhxonomy
ol Eetomycorrhizn DY e,

RUE, dela cryz OCTOBER
- Report it it ing (ummi~manual) DECEMBER
S5THpy 2
- Inoculant preparatio JaN. '87 - JyuNpll9ss
=~ Lereoenineg Teglg JULY ~ DECEMBER
- Roport “riting (aew) asnual) DPECEMRBER

STULY 3

-oNursery bed preparaciog AUGH ST
- Pru—conditioning Trlacents SLpPT, - JUNE
- Report Writing (aa. o) JULY

12



7I. FINANCIAL STATEMENT (YEAR 1)

1986

(July-Dec.) (Jan.-June)

PERSONAL SERVICES

1) Salaries

a. (2) Research Assiastantn
1 at p1802/mo 10,812
1 at »171%/ino 10,290

(1) Reacacch Aide
at »1337/mo 8,022

(2) Laborcers at
»992/mo 11,904

b. (2) Research Assistantcs

1 at ©1991/mo 11,946
1 at v189¢/mo 11,364
(1) Rescarch Aide at
»1e47/mo 8,862
(2) Laborcers at
P1096/mo 13,152
SUB-~-TOTAL
2) Incontive:s
(Bonua: 1,000 + 490.5)
(2) Resecarch Asasistani,
1 at #1991 /mo(40%) + 1,000
1 at p18947/mo(40%) 4 1,000
(1) Rescarch aAide at L7 /mo(40%) + pl,000

(2) Laborcra as #1096/ . (40.0) + 1,000
SUB-TOTAL

TOTAL

13

1987

TOTAL

$10,812
10,290

8,022

11,904

11,946
11,364

8,862

13,152

D et

86,352

1,746.40
1,757.60

1,590,89

2,876.80

8,021.60

194,373,.69
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1986
(vuly=Dec.)

1) cora

a, (2) keszcacch Aasistanto

at p350/me 4,200

Research Aide
at1400/mé

Laborers at »400/..0

(1)
2,400

(2) 4,800

b. (2)

Reanarch Assiastants
at ¥450/mo

Rescarch Aide

at ps500/mo

(1)

{2) Laborars at ©500/mo

1967

(Jan.-June)

5,400

3,000
6,000

SUB~-TOTAL

{IONORAR I
(1)

Project Leader at
»1,250/mo

MEDICARE

MAINTENANCE & OPERATING EI2LISES
Supplics
Sundry

Travel
SQUIPMENT

ALMINISTRATIVE SUPPORT

GRAND TOTAL

)4

TOTAL

4,200

2,400
4,800

5,400

3,000
6,000

———

25,800, 00

15,000.0n

1,176.0¢

142,510.65
7,945,20
31,315.30

4,850.00

32,409.00

AX{LHLXNOH K
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BUDGETARY REQUI.. [ .NTS (YERR 2)

SALARIES
(2) Research Assistan.

1 a- p»2190.10 26,281.20

1 at 122083.40 25,070.80
(1) Research raide at . _ ..4.70 19.496.40
(2) Laborerz at 1205, 28,934.40 199,712.80
CCLA
() wescarch Asaistans: * 450 10,0800,00
(1) Resecarch Aide » ~50 6,000.00
(2) Laborers at ,/500 “}2‘000'00 28,800.00
HENEFIT: (Bonua) 1 morn - nalary
(2) Rosearch Assiatanc.:

4 ac 2,190.10 2,190.10

L oat 2,083,490 2,083.40
(L) Research Aide o 1, 0,70 1,624.7¢
(2) Labcrers at pl, 205 2,410,00 8,307.00

e b Y

HONORAR TUM
(1) Project Leader »1,250/mo 15,000.00
MEDICARE 3,600.00
MAINTENANCE & OFJPATING .:{PENSES

Supplies 118,000,000

sundry 15,000.00

Travel 23,520,00 156,520.00
ADMINTSTRATIVE cCosT 31,638.00
EOVIPMENT

Light banks & Timer 6,000.00

l unit ascreenhouse 26,000.00

1 unit back sprayor 1,200.00

1 unit distilling apparatus

all glaas 40,000.00 13,200, 00
GRAND TOTAL ?416,777.80
KKK E K

15


http:P416,777.80
http:40,000.00
http:distiD.J.nc
http:1,200.00
http:26,000.00
http:6,000.00
http:31,638.00
http:156,520.00
http:23,520.00
http:15,000.00
http:118,000.00
http:3,600.00
http:15,000.00
http:1,624.70
http:2,083.40
http:2,190.10
http:12,000.00
http:6,000.00
http:10,800.00
http:P99,712.80
http:8,934.40
http:19,496.40
http:23,00.80
http:f,2083.40
http:26,281.20
http:i2190.10

Py

N TS by

Lt et it Tl vy

s

s adlars 18
TR ' '

be
e e,

AR AL S R i T et e

1 EAEEE SRR S

my el i

in



~

b Sads o ie s S

T 200 Masa producUion ol e o 4

feotee b fungloin petyd
plato. with M0 moedi om0 without coir dusi..






AP

\

—ngpgw
pr A

m—

e d Ll O
B3 7.

s

Rl LR I

x bl
ALEIL WS S AR

. . i ! <o i
. ) ; ‘ oo Yoy oof
: ) and owitn
: [ T R . Gt oand altaltla
1 R [ B !






dor g

St locted

Foregst,

i colloected
telryg,

UL L o]

Jur,






Wity

gt el

aly



UTRDS
Jkndsd,

4l

Ty rem
s

3
“u

L3

5%

IR

sunicd

i

ba

LT

ant gt







J
. Lac

plantat







lg. 20, Bpurccarp ot

yes found agsociated
with Apit g ;




P, Coocected undey

Dlgy 220 Unidentitiod cetomcort gl fungl found
ascociated with dptercoarn cpocies

s



