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1. NURSERY MANAGEMENT AND SUPERVISION

1-1 HNURSERY MANAGEMENT

Wea are engaged in the business enterpriseé named SAFODA. We have cerlain future
chjectives concerning how SAFODA should be run as a business enterprise. Seedling
production, which is caried ol in order 1o achieve (hess objectives, must employ methods that
achieve maximum resulls at minimum cost. One good method of achieving maximum resulis is to
draw up plans -- plans for annual seadling production, employmant plans and budget aslimates.
The intellectual (mental) labour expended drawing up such plans may be considered a
management activily. SAFODA personnel with the approximate rank of "B Course trainees must
perform this management activily, always keeping SAFODA's fulure objectives in focus.

Figure 1. Flowchan of SAFODA large! and nursery plan
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12 NURSERY SIPERVISION

Firsl, ws make varcus plans. Nexl, wa kum ihese plans inko realiky. When éxscuiing
pana, it & Recessaty i chedk Ihal plan dedrlls are balng camied out In e corrert way, (hal no
bnvarramied or IneMactive procedures ara baing used, and That lhere arg no problams

- Figure 2. Planning and Chacking
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1-2-1

ESSENTIAL SUPERVISORY ITEMS

()

Seedling (product) supervision

In grder fo produce seadlings, eithar we impon seed from overseas at high cost, or
we make a big invesiment in manpower and gather seeds. We also import
gxpensive machinary and amploy many workers. |In other words, seedling
production incuras high costs.

We cannot afford to simply discard or desiroy such seediings. 1 is assential that
wa walch ower and care lor each and every seedling, every day, with the greatest
care. various things mudl be considersd. For axample , check that ;

seedings have been watered sufficlantly
there are no signs of disease
there Is no Insect damage

== there s enough fartilizer

ltems like these can be checked by the field assistants or group leader, but, when
necessary, checks must be made by officers in person

One way of ensuring that checks are carried out properly and that problems are
pinpointed at an early stage is 1o draw up a check sheet as shown below.

Figure 3. Seadling Cost
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Figuea 4. Ingpeciion faem

Day Marth Yaar Recordar nsapctar
Hem Condition Ramark

orker Good of not

Facuity Cooc o nat

Watering Good or not

Shadng Good or nol

Dizaace Happan or not

Ineseci Happan: or not

Farlilrer Encugh or not

Suigyerstion fm Inapeckor

i

Weorker suparvision

Women meke sallsiactory nursany workers. This 15 because nursary work tncludes
a ot of compearativaly Bght tasks and many fina, delcats lasks Ior which women
are better susted, Howener, ag Thars ans havy jobs b be dors from time 1 ik,
e or thwee Mgk widrkars mush ba inchided 0 ach grtwp.

Thera are 1imoa whan & k& secthve to divide the nurgary workers ko leams. For
examite, whan amanging pobs, work can ba camed oul more efficantly if wokers
are onganizad 5o that some transpor pols from tha potting houss, and another
goup hands the pols to a funhar group who place them in rowa.

At such fimes, ohg thing that we must ba parliculary carallil abaul is o make s
thal thare are not too MANY workars aseigned 19 A 1ask. For axampla, the
following sHuallon can somedimea o observed i our Kinend norsery, and B an
exarmpla of what should 1 happen.

In tha Kinant nursery thare are five women workers. Thew is & lask ihal normally
Lakes fva workars two hours o complsle, In order 0 conplela this task n one
hour, ten workers warg assigned o £ As 3 rasull, § was oompleted in ong and
ong half {1-1/2) hours. [Fyou do Soma simpla arithmsic, yoo wilk sea that s 15
the zame 38 Ve workess standing around ke for ane hor,

Azsigning a3 surpiud number of workers 1o 4 fask guile unnecessadly only
oncolrages gosslping, dig distussion, aod idlenass among warkars, and 30
coanngt be magaided &5 food Wworkor SuPanasion.

K an unsuitable number ol workers have been poalgned to a lask, the ahualinn



st be corrected with tha help of tha Rgkd aaststant oF GrAR leader,
It must also ba bome 1n mind that wark efficiency In Ine nursery can be Incroased

by nollng e particular fakerts or skilla of incihvidua workers, and appoiniing {hese
workers 1o tasks that make use of thoze talarts,

Figura 5 ilLstraban on working condilloh
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(o] Machinary suparvizion

Whan machirany breaks down, a kel of mongy bs reeded 1o rapalr K. Alse when
rachinary braaks down, wom Tor Ihat day bs dsnyded, CRLSINY Stvere reduchons
In operational aliclendy. In olherwonds, each machinary braakoowm Wecrasses iha
cost of produsing one nassry seeding.

This ig why, when work Rinishes [or he day, we must carefully and thoroughly Slean
all machinary and check il (Rete are iy pans Hhat kool weak or about to lail. A
machinary shoukd then be paked [ tha vehicle shed.

Wi must alst carmy Gt very rigorous checks about once & month. (4, of Saurss,
sesamial 1hal machinary operators are taught shrac] oparating @rocerLres.

fdy Process supamasion

The pocess of producing seedings (seadling productson opsralions) s similar 1o
the Kind of sysiemetizad operafione thal wa 60 11 Ndustry.
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Seed S0t ioN—e Said stomge —= Sali colection
=" Compast Making =—r—===im Suil Mixing —m Pot Bing
— Pot amanging ———  Breaking se8d GoMRANGY swsw—— e

Sowing —— Pricking ——e—e e &1

Al Ihase saparale processes do nal fake place in 3 sporadic fashion bul are
intimately relaiod.

For axample, ket g iImagine that we have Just sown 100 grams ol Acaciz
mangirt seeds. This should produce sbout ©,000 to 11,000 young seedings.
Heweaver, H only about 2, 000 pots hive been prapansd and amanged, about 7,000
10 5,000 sandtinge will Have 1o be discandon.

Procees suparviglon in the care of seedling produciion Is not a4 meatter of
Bupenizing 4 singla process, The supsrvizor must ba in command of 1ha srlive
prduclion procass, plonning work w as o co-ordinate the different, separais
piocesses, &f the sama ma ensuring that the work requiremants of each senarste
procass e salisfed.

Cost supenvison

Our ullimate alme whan producing ssadiings are 1o incrase afficieney and reduca
production cosls 83 much as possibla. We mux] always know how muech i costs 10
produce one teeding, but as wel a5 this we rusi also be abla o calouiae up 1o
wha figure SAFODA odd invest Fundg in production without making o loss, At
timas whan we arx Sonsidaring smpioying mema workess oF idraduging more
machinary, Ihsee slandard cosl caleulations, dons as part ol cost supervision, take
on greral Significance.

Tabde 1 Method of calculating Sapding Cost

A,

Stal and Workar Cost

1. stata 200 dolier?S days ¥ 18 days ¥ 7% - 403 dodlar
k. 350 dollar/#5 days x 15 days x 90% = 227 dollar
[ 00 doflareb days x 1 day x 30% = 7 dollar

2 Worker 12dcllarx 1Bdaysx 10prson xD0% = 1544 doligr




B. Material cosl

1. Fonilizes Used Tgriper pot 18ky « 0.8 dollar - 13 dolkar
2. Palysiiyleme bag 16,000 pee10pes « 5 - 160 dolfar
3. Watar 200 | x 13 days x 0.01 dollar - 26 dolkar
4 Machinery
a. Tractor 12,000 gollan/s yogrs/365 days
x 18 days x 3% - 30 dollar
b. Sweving 5,000 dollent years/365 days
X Sdays x 50%: - 7 dalkar
G Micing 7,000 dollars yearsfES days
x5 days x 5% - 13 doltar
d. Oinars (shading nel, Walering equigment,
wood otc) [+ D + o} x 107% - & dolkar

G, Soods eoBaciian and axbraciion oost

1. SizH 200 doHar/25 days x 3 day X 100% - 9E dailar
2 Workar 12 gollar x S days x 2 parson x 100% - 120 chalar
COBT PER SEEDLING
3,648 dollar_~"" 9,600 seedking - 0,32 dollar
Pricking number 16,000 sasdling
Slndvad rate SI°%

il Safely suporvition

However much wa may alm {0 increasa abickncy and reducs costs, it i not
daxirable 1hai thig bringe aboul an Increased inckdence of acgldante cousing
workar Injury or death.

it ks tharefore necessary 1hal chedks be made and sepenvisien be damied out 1o
ardure that warkera are nol performing danganius mandeuvied. OFf course, when
a physical danger, for example, failed brakss oh & tracton, 1 discovered, Lhis
dangar must be ramoved immedialoly beiom any acckdant Can ooour,

12 PRODUCTION PLANNING AHD PLAN CONFIRMATION

1+3% THE MEANING AND IMPCRTANCE OF FRODUCTWHN PLANNING

In profcton planning, wo draw up 2 produedinn plan which ws then seetts, The plan
glipUlales the number of saading Ireas, produsiion lime, quaity, ale_, hassd on g conrpegheeie
eludy o1 levels ol damand fram #ach geclion, cur production capabiily and tachnolagical

capabiliy, and cur budged.



As wa 2aid in Section 1-1, when we make thia plan, wa are constructing the vesy
loyndations of our business enterprige. I ihasa foundasons are construciad i a shabby or
random faston, many peoblams wilk emeise Inour nursary work, in 1he ksl nstanca, and in Tha
afforestalion and oreshry sections a5 wall, In facl, tha nagative aifag of bad planning will be fell
wvi Iy SAFODA™ businieis aciivitias, whare serous shatacles will develop.

L & eseental thal wa thoroughly undersiznd how imporiarg B B 3 maka a production
phan

1-3-2 CONFIRMING A PRODUCTION PLAN

Haying d@Ewn up o production plan bassd on ke feciom describad in Sacthan 1-3-1
Ie 0t Elmpdy 3 martar of axaceting work onarationd seconding o the plan, Flret, drom v W g
we sl chack whather of nol we Rave planted comestly, making comedions whara necassay.
Mext, we musl pinpolnd problem amas and make surg lhal they are reflected In the next
production plan,

1-3-3 CONFIAMING PRODUCTION PLANS - SOME GENERAL PRECAIFIONS

{3} Ensure al sacllons ans propeny contacied

Heavitg suMfcer maslings wilh ail sections prevants having to msake changes (o
the produchion plan ust bedore production beging. Regular conlact with ah
Sechons ko prevents the ocorencd ol bunders such a= predicing seedings
onky 1o find That 1hey will nod be used.

bl  Heop axpenses kw
F wa operala our workplace as 3 businass snlarpriss, the pursuanse of profit
Comes nanraly. Whan dealing with requests from afl seetions, always 1ake care o
keop cosly dowr, svan whare requesis 3¢ wided o seadling predudion,
h is aszantial tha! wa chach whather or not spch care k-heang tadesn.

il Ahways keep lhe planiing out fama noming
I s aszantial Ihal wa plan prochiction 5o ag i e able 10 meet The planting out dabe

kssund by sach saciion, producing seadlings o b in Iha vary basl condition an 1his
dele. Farihis purpose, the tollcwing table 15 & useful rofaranas,
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14 {NCREASING OPERATIONAL EFFICIENCY

141 PHINCIPLES OF WCREASED OPERADONAL EFFICIENCY

In whal ways can we crease Lhe stficiency of our oparalion? This i3 somathing wa
ghottld Always e thinking abour, It wa pass sach day wilh caralass iack of GONCEATL W Suraly
cannt hape 10 substantially incraase cur cperelional efliclancy.

When superyiring operalions, il is mimmely advantagecis ta know 1he tollowing has
principlas of Increzded eiiclency.

(@)

by

ic)

{c)

Tha principle ot comeanan

This is the principla of planning o erease sidioncy by changing a pan of presant
oparalicns from a man-powared or animal-powered oparaiion 1o a machina-
powanad operElicn.

In ciher words, we axaming whether machinary can ba eodooed ink the prasent
cpamilonal sysem

The prcinle of supplamantaiicn

This i& Iha principle ol sxamining whether or nat samea parl ol the pracanl
pparatienal method ¢an be supplemaned. For axampla, by supplamentlng
workars whh a fimber of exita wodcens, iclency is increased saveral lmes ovar.
The principie of allotment

Thiz iz the principbs of division ol labos, 80 1hat any one worker doan not perform
tha entira work operlion, —Sy dhviding Ihi [asks beiwssn workers, esch womer
ncreases his Javal ol skl for his particular 1ask, Al ibe samwW Ima, e work of
pach worker B gampltied, and thiarelors hig waork spead Noreasss.

Tha evinciple of nlaconnsacion

Thig ks the prrspic of conducting wadk 0 Bn interconnected Tashion. Here b= a
megetive sxampa.

i1, when producing saedings, we prapared 10,000 pols, but they canno b pricked
because Hhera is no seed lor them, these pols thal wa have so labarkously

prapared wil be wasted. At ihe sama 1me as producing ools, B is epsemial o
check whalher or not sear is avalabis,

The principle ¢! enthusiasm

Thic i (e principle of al persoanel, INCleding wolkers, posseasing & ganuing
intarazt In, 3nd enthosiaem for, the business of producing seadEngs.

LY



1-4-2 DEVELOPIG AN ABILITY TO INCREASE OFERATIONAL EFFKCIENCY

{a) Fostaring crextivity

Gy eadars an workers o shnlar rank should think sboul thalr cwm parlicider
work 1asks, and by 1o deviea the easlest and mbsl pffickam way of parforming
them. They should Ihen take Lhalr ideas, and iry applylng them to the enilra
aparalion, Once a worker finds 1hai his or har idea has bean adoptad, b or sha

will e Kaen to Ibink w move Ul ideas inthe uture.

hi  Poaling progress reporis on work volume tangots

H we know what our work tangel ks for the month or the day, we tial pleasad and
anlhuslzetic when we manage 10 reach I I the aarne way, ¥ we show workes
whal tha work valume 1arget ka tor 1hs year, or the manth, or the day, we can
Incregse (air desiR to work. It B exserial 1o kot workers Infonmed about thsdr
work progress, regilary tefling them how much luriber they fave io Qo lo Il

work volume Langets,

{&)  Explalning ine ims of Bach operalicn

Wa rmust avays explaln 16 workedss Ihe gims of an opecalion - whal the product B
o be, and when, where, i what way, and in what quaniity b will be used, K

workars ara told thege dotalts, Thay will work spaadily to meat Tarpela.

[d) Wlantaining order and claanineas in he workpiace

Nureery work Involves the usa of various containers ahd aisd chamiczals.
Mainigining siridl order and 1idiness enablos wark o be caried out speedily. An
ordarly workplaca alss heps pravant srrers and eccidarts caused by Incorrect
hancling of chemicals. A dean and lidy workplace aksy boosis worker marala, for
coming ¥ work each day 10 a clean and orderly work smaranmerd haa gn upAlting

effoct.

L



2.  NURSERY ESTABLISHMENT

Noturai loregts e becoming on the dedcreass. Facently, we can not sasiy And . N wa
Lhink 19 obearve nopkcal e, it is becoming B dificult matier

Evah Bhosa Jungiea are being oul dewn #o axienshaly inal many ree specids an mow
axting.

To Impmove his trand, inlpnsive aftorestition and raforestation kb being conducied by
riarty planistions.

K ie nacassary for & planiation to establigh 4 Jorasl nursery, bocauge wa meist sieady and
continuous supply of a sufficient number ol seedling ol spacilied specles 1o meat 1ha
maquiremetis of the planting Programmes.

For this raason, it i the primary objeciive of the mesery ¢ produce, 2t the Kwwest
possible caEl, pood quaity. heallly, and vigomus plants 1hat will be 3t the right age and size &l
th plarting 1ime.

fagure 8 Natasaily OF Mursary

| NURSERY \

[ ——— sk R — e — r ——————————————————

Supgy tho seedlings al the lowast cost | | Requast In meet the requirements of
and of good quaity. L1 the planting programme

R ]

PLANTATION
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2.1 Cholce of Site

The following basis should be considered In cheosing a nursery sile.-

("

2

3
{4}

(5

{6}

Proximity to the planting area so that the seedlings suffer minimally from wind
burn, overheating, loss of soll, and bruising caused by vibration while in transit.

Easy access 10 water supply, e.g a stream, pond, or il posaible, a plped water
sysiam.

Location in an area whare there is sufficient workable soil for potting mixtura.

Suitable topography: Relatively flat with sufficient space to accommodata all
nursery sinuciures.

Proximity o a village providing potantial source of skilled workers.

Proximily or with easy access 1o a road.

Figure 7 Layout of Kinarul nursery

13



22  Size

Tha size of the nursery is considerad and determined the following -

(1)

(2}

(3

(4]

5}

Methods of raising seedlings: whether the nursary has lo produce potted
seedlings, bareroot seedlings or others. If pots, we must consider the space fo be
occupied.

With bargroot and other methods, we must consider crop rolations and space of
uncultivated areas for fransier.

Size ol polybag to be used.

Maximum number of planis required annually. This depands on the plantation’s
production targel.

The langth of time that the seedlings have to stay in the nursery is varies from
species 10 specias.

Araa allotted for the difierant facilifies. This includes gpace for roads affording
aasy access 10 the nursery and for pathwaye around the sowing bad area.

23 Design and Layoul

Specilications for the design and layoul of the nursery depend on the topographical
charactaristics of the bocation, nursery size, and the parlicular requirements of the management.

Dasign here means an overview of Ihe nursery, similar to an aenal photograph.

Layout means a plan of the entire nurseny’s parimeter.

When planning design and layout, managemant have to consider the following factors:-

1)

()

(4]

A nursery should be compact and approximately square to minimize length of
boundary, espacially il soma animals coma o nursery, a protective fancing has 1o
be installad.

The potting bed unit must be well located, and beds should be aligned easi-wesl
to provide even shading throughout the day.

Palhways between seedling beds must be aliowed for. About one meater in width
is sufficient. Similarly, roads throughout the nursery should give good access.

Al tand spaces mus! be ocoupied and fJunction 1o prevent weed growih, alihowgh
some appropriation has to be made for furthér development and expansion.

14
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2.4 Watar Supply
In seeding production, the waler is most desirable that it is supplied the plantiful and

readily availabla watar In the nursary.
The nursery should be located near either a permanent stream or the place where water

can be piped all year round.
f the supply of water during the dry season is not done and the tap waler is expensiva,
tha water storage tank should be built o the place where the stream water can be impounded or

rainfalts water can be collectad and siocked,
It is better 1o sel up a water pipe system inside the nursery 1o reticulate water from taps.

These should be well distributed so that il is possible for every part of the nursery to be
reached by a 30 meler hosa,

Watering with a hose is very much better than with a walsring can, sinca it only needs
less effort and it can be used 1o supply an adequate amount waler 1o the seedling.

Sprinkler watering system are suflicient dua 1o saving manpower bul they tend to waste

walar.
Therelore they should be installed only In the nursery where it needs to supply much

waler.

Raintall

Figure 8 Storage tank for water supply
"“WE’E‘QQQ"}—

Water Tank
==

| <]

Maotor

Sprinkler or manpower

Pond or Stream



25  Facliitles
In any entarprise or association, the establishment of an office is a logical necessity.

The core of managamant Is to operate and administer its functions. In sho, the office is
very imporant,

In the sama sense, when planning the nursery layout and dasign, provision should ba
mada lor the different facilities that are needed lo supervise nursery operation and activities.

Adequate facilities generally enhance operations and help achieve the ultimate objective
of seadling propagation.

Additional details about our facilities are as follows:

Office - For general management which completed with rest room, training
class, computer room, meeling room, seed room, eic.

Store - For keeping equipmeants, ferilizers, wols, chemicals, et

Warking house - Accomodation for potting mixture, filling, branch culting, seed
extaction, for storing soil and sand, eic.

Seed house - For seed storage, eic.

Garmination house - For seed cleaning, preparation of seed sowing for keaping box of

sowing seed, eto.

Compost heuse - For preparation and composlt slorage providing a conlinuous
supply of humus.
Misting house - For cutling

256 Tools and equipment
Good work can not be accomplished without the necessary tools and equipment.

To propagate plants successfully, tools must be effective and efficient, and thair use
loliow standardized procedures of orderliness and cleanliness.

When tools are lent out to workers, strict records must be kept and responsibility must he
made clear so that fools will nol be lost,

To avoid piferage of equipment and lools, the posting of securily guards is necessary.

The use of appropriate tools and materials can determine the success of propagation
lechnigues and proceduras.

16



After usage, it is mandalory that equipment and tools be cleaned and retumed 1o their

proper places, to make them readily available, and accessibie to the next usar.

Our project possesses the following tools and equipment:-

cars, pick up, rakas, shovels, scoops,
tracior, seed conlainers, sowing boxes,
concrate mixer, recordbooks, labels, shades,
water pump, polythelene sheats and bags,
files, sharpening stones,
Bprayers, knives, sccateurs, scissors,
wheel barrows, saws, hammers, nails, wires,
weight scales, sieves, water hoses, watering

cans, buckets, basins, hoes,

Figure 9 Arrangement of Tools and Equipment

CH
" whg
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3. SEEDLING PRODUCTION

This is an important stage in the nursery programme. Seedling production is not limited
to the preduction of young planls from seeds, bul explores further possible methods of
reproduction, such as vegetative propagation.

The requirements and methods involved in producing seedling from seeds are discussed
bialonas,

Flowchan of seedling production

18



ai Time of Sowing.
In cur praclice, sowing is the meathodical scallering or planting of seeds on moist sail,

Seeds are scattered uniformly and not too thick over the surlace of the moist soil and
then covered with a thin layer ol soil, usually with the help of a small sieve. Alter a few daye, the
seads will germinata, emearging as new plants.

For Eucalyplus spp. seeds, we must do soil heating before sowing. This seed is very
delicate to disease attack.

Figure 10 Procedure of sowing

Figure 11 Picture showns bad covering
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Tima of scwing ia imporiant since sesdting musl ottain (he comedt size by the start of 1he
planting lims.

0 Ihe lake fvg months from ke fime of germination, then saeds =hould be sown e
monthe elore tha Lime for planting.

Tha nursery seclion should inform another section for the planling soheduls of sach
ERALIAE.

They know how much time @ach specles require 1o reach 1o necossary size for ptanting
St

Tabled Guide nEs on seedlinps prodociion

Spacies Growing barm Halgin Olametar Anmarke
manth o mm
Acanks aticulamis 3-4 4} - 5G 4-E
Acacha ranghimm 3 A - B 9-6
Albitia 1alcatana 3-& 50 - 10 B-10
Araucaria cunningfamil 4-15 &= -4} 4-8
Bawuhini purgurta 4-0 40~ 5O 5-B
Caruaring equisciiolia 4-b 50 - Bl 4-5
Eucatyplus deglupls 3-4 4} - 5l 5-4a
CGmelina arbomes 3 40 - 5¢ B-10
GAmeina arborca 4 47 - 5¢ 10- 16 Bareroot
Leygaena Laysocaphala 3 -4 50 - 70 &-8
Faulewria ferunal 5-10 &0 - 80 10-15
Finus carfbaca 2-10 3 -50 4-8
Pinus pocapsa 8-10 30 -5 -8
Prarocarnpus indicus 4-5 40 - 50 5-6
PrarncampLs indicus 4-5 Ed - &0 6-7 Beromal
Shoren leprosula Y 40 - 50 5-8
Swiztents macrophylla 4.5 30 - di) 7-8
Swintania Macopiyia 4-5 30 - 40 3-10 Bzremci
Tectona grandis b-8 Al - S0 12-15 Barsnogi




32  Germmination test
Germination Is the initiation of new ganetic program in the Iife of a tree,

In germination, the embryenic axis is returned to the state of growth which has
temporarily suspended during dormancy or during storage.

Bafore sowing, there is a need to delerming the quality of the seeds in ordar ta calculate
ihe guantity o seads 1o be sown,

As for treatment, the following tests can be carried oul
There is germination 1est in a sowing box, a petri dish, or on an unglazed plate.

Soll, sand, sawdus!, paper, or just moist air are generally the media or the substrata used
to germinate seeds in sowing boxes or petr dishes.

Mosl popularly used are blofting paper or paper towels, as these give undlarm results for
any species due to lhe absence in paper of mingrals which could influenca the rate of
germinaticn. The garmination rate in other media may be biased by mineral content.

i a sowing box iz used, # is filed with elther soil or sawdust. W a petri dish Is used
blotting paper Is placed inside and wetted. In both cases, the seads are then counted and
arranged in rows on the medivm.

i & unglazed piate is used, seeds are first arranged, then the plate is put info a basin of
waler, which seeps slowly through the unglazed plate. The petri dish or unglazed plate is
sometimes placed in a germination test machine with centrolled temperature.

Figure 12 Hlustration on seed counting
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Generally, the conditions necessary for germination are the following -

(@) \Viable seed = selecled from slock with good genetic qualities and
characteristics.

b} Water - dry seeds respire slowly but i they absorb water the
rate of respiralion increase, bringing about
garmination.

(c) Suitable temperature -  most plants have an oplimum temperature at which

germination and seedling growth take place.
(d) Lightin some species -  either sunlight or artificial light.

Results of germination by all methods are recorded In a log book in order to calculate the
quantity of seeds 1o be sown.

Germination capacily is expressed as a percentage and is calculated by taking the
number of seeds that actually germinated, dividing it by the total number of seeds tested, and
then muliplying the result by one hundred. In a sample of 400 seeds, it 260 germinated, we
have a 65% germinaling capacily.

Cuantiy of ssed

Amount of seeds to be sown can be cakulated as follows:

5
MxGxSR

= Weight of seed to be sown (grams or kilograms)
= Number of young seadings to be pricked
= Mumber of seeds per gram or kilogram
= Germination rate (as decimal)
SR = Survival rate or utilization rate (as decimal)

Suppose we have (o prick 100,000 pols of Acacia mangium

(S}, Germination rate is 70% (G). 80% of seedlings are expected 1o survive (SR), and
thera are 105,000 Acacia mangium seeds per kilogram (M).

W 100,000 . 701
~ 05000x07x08 0! Kiogram

The amount of seeds to be sown is 1.7 kilogram



3.3 Treatment

The purpese of seeds trealment before sowing is to hasten and incraase the garmingtion
rate or 1o achieve uniform growth during germination.

Wea can think of four classificaiton as lollows:-

(a)

(b)

{ch

(d)

Floating

It Is always advisable to ry to remove empty seeds before sowing. Placing the
seed In a bowl of water and discarding the "floaters™ is an eflective way ol
remaving emply saeds.

=oaking

Belore seeds can garminate, it is essential that they take up water. Soaking before
sowing oftan rasulls in a quicker and more uniform germination. The seed has to
be partially dried again before sowing.

Soaking in hot water

With the leguminosaa, the time in the sowing box can be shortenad and
germination can ba increased by soaking seeds In hot water,

An altactive method is to bring the water 10 a boil. Put the seeds inside a cloth
bag. then soak the bag in a bolling water for two minutes. After that tima. remove
the cloth bag from the beiling water for one night.

Soaking and drying

Some species have very hard seed coats, and these have 1o be broken down in
some way before waler can enter and slan the germination process.

Teak is an exampla of such species. It is sometime recommended that the seed is
altemately soaked and dried. This is preferable to soaking in running water,



eed gt for garmmination

Mahod Spucies

Floating Finug 600

Goaking In Watar Grmeing aborca

Sopkng n Acace RN

hot walar LEVCEENE fausacepialia

Eoeking and Tactovia grandis

drying

Mo trealment ECAIUE EpD.
Paulownia spp.

Figurs 13  Ilushalion oh saed trextmant

Foailng Soaking Soaklrg In hert water




34 Sowing

Sowing ¢ wiry imponant in saoding producilon procass. Becouso thia garmination reta
al hate Is affectad o uture seediing prociuction, & w heve i do & prudent traatmer,

In ur progect, wa have adopbad three ways of cowing seads.

()

b}

Haowing seeda in aowing boxes.

Flasllc sowing baxss of maasuring 50 om x 35 om in depth ane MoTe comaniant |n
handdla and are more durabla.

River sand, hoated sod, or eawdus! ars used to Gl e boxex. The cakulatad
mumbar of seeds should be spread evenly in the box, Lhan covenad with sowing
madum o 2 to 3 lmes 1he dapth of sesd diamelers.

Tha casds shoukd b walered ahar sowing and (he medium must ba kapt mosst
thmughoin the garmination phasa undll pricking tmg is dug,

Fing and ighl seed like Evcalypius 5pp. or Paulownla are commonly sowr In These
boxes. For Acacia mangim., this method is inore suliabla than dinect soming.

Th advantage ol 1his mathod & thal aach pot will have only one seading bt H &
e CONSUMING A% it raquires MOKa MAanpowsr

Diredt scwdng to pota

Mediunm-sized seods Bhe Loucaang Leoeoconiag, FPiee s, of Grmedna arboraa
can b pown drecty 10 pots. The main with this mathod ks the sk sither that no
peadling emenges or several do if morg than ono seed i Sown.

MNayarthales, whans 2 of more seedinga do ocoir in a e, the surplus can always
bet priched cit inko ampty of aty other new pols.

The mumbar of £46¢% 10 ba 50w i eiach pol depends on |he germitiation rate of
1he esads. The following guida iy applicd.

Promoting seads In sawdus]

Mosl ol Disderocarpacede gadds much ax Shorea epp., Hopes spp. can nl be
stoted evenh for only a lew daye after callection &= thay Immediataly lose thekr
wisbl Hy,

Thess sasds ara immadizialy processed In tha germination hovso. | ks advisakis
that 1hey are placed in 4 b besin with wel sawdusl Ingids the garmination bousa.
Ona oF tan woaks lZler, yourg) s+edinge about & o to 10 ¢m 0 helght can ba
transplaniod ko pods undar thick shade,



Figura 14 - 1 IBustration on sowing in containars

il coiaines with Pty e nmsiusl mlo B o | BanwLr FiTri S Lt gy Sy Ak 11 b mToan
e T S Peaped (S Comen and Dase sing SEINg & BNy aukon Ll 13 16 - 3 i el T A e L, Wasitilag Haandd
b Tha i T Fopel OF Wais LiFpiea. 0 1 b ety s i g & prekner boarnd. Iovw iy pewsvae bsunang,

Tust contalsar trough Cremr chi pranip Ty by Lcanl they mancle =% ‘W bn the pasace ram
0 dagresn, Sow the i BrATh I R0 B LT P Tl e ard dais e B compoe, wing
TR SEdE. i i i T e ol Sy B R Wik & Lew hoan

Figure 14-2  [llustration on sowing in a seadbed

Fil im with sowdusi Lo o us) down Brogdeas e Beve srwdusi
- fine kb



Table 4 Number of seeds to be sown for direct sowing

Garmination rate

Seeds to be sown per pot

B81% - 100%

B1% - 80%

40% - 60%

Figure 14 - 3 lllustration on direct sowing
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3.9 Potling

Poitting is the process of preparing pots using some kind of container and medium that
will support the growth of young plants.

In a nursery, potting begins at the time seeds are germinated to ensure immense
production of young sprouts.

Belore starting to propagale any species, nursery men should have already decided
what containers and medium are to be used. The strategy is 1o prepare the things needed in
advance o insure the afficiency in propagation.

Normally, tree seedlings would be produced bare rocted as this economizes the cost of
propagation and the cost of handling till planting out. However, in tropical areas with hot and dry
conditions, potted seedlings have a better survival rate,

For this reason we produce mainly potted seediings in our project.

Ordinarily, we sefact a container according to its necessary capaciy for seedling growth.

In the nursery other qualities are taken into consideration as follow:-

{a)  Durability or strength of the material to hold the plant and the potting of misture.

{b) Reasonable cost of the container.

{e) Asize thatis easy to handle.

(d)  has good drainage, or holes can be punclured easily.

(&)  Availability.

Recenlly, polyethylene bags have been commonly used by nurseries in iropical areas.

Figure 15  Sizes of polyethylene bags {From left 3°x 87, 4" x 6", 4" x 8", 6" x 0°, 8" x 12"




15.1

Forting miiure

{a)

b}

fcl

Soll

Wall balinced and haalthy growth ks mors reacly achiaved In 3ol with adodquate
organic matiar, In which there ars Indications that useful growth prometing
subglonces ane alee ncluded.

It s mael impodart 0 search oul A peally good source of top oil 40 have i
Enatyzed

MOt eiantly, N must ba sollacted froon outekde the nursery. The scll must ba
takan fom Ly to & depth o 20cm - 30cm e them top ang must bave a blackish

colcur. Bolore pollecling aol, et grasa, and mois on o of the soll mus! s be
rEmoved.

Top soll must ba kept under shade, it musl not ba sliowsd 1o bake under {va sun
ard £ shooid ba kepl mokst bt met 50 wet Lhal it will nod T aaaify when ff comes
bo poAting oul.

The s0d shaud be screened thiough a sleve b exclude roots, lange stopes, bid
clods of 6od, and other Impurites.  The mesh ol the slave for screpning topsc s
172 1nch. The Boll musl be forcad thiough & fing Skeve == this braaks down (he
ratizral crumb glruciure of 1the zoll.

Gand

Sang shoukd e taken trom @ rver bark or strgam_ K ehould ba frea from largs

stonss 2nd pabbled. Do hot use sand comtaminated with Rlae or mod. 583 sand
is also nol frecommended.

CompoE

Canerally, soll in opical areas i clayey and contzing lesx onganic matter than sol
from the temperzia zoras. In oider 4 inprovs sof condliilon, L E reconmimended o
wik composl ime the polting mibdure. Conpost & a valuabls form o huines plant
o,

The Inllusnce ol compast on ol can be categortyed 2 hnllowes:-

in

Physical properties of sol
L Encouragas granulalicn (befter erslion).
LB Increasad walar hakl by copacity.

. Feduced plasicly and cohagion,



(3

{4}

Chemical propariies of sl

1 Beitar supply and avadabiity of eezsniial poloassium.

0. increised abrormplion capachy,

Bloingical properios.

Campost stinulatés microblal activities in the soil. Compost can be made tom
various medkorialo such &5 grass, rica siraw, oo husks, wood bark, wood chips,
sawchus] and many oihers.

Fariilzar

Produclion of heakhy seedinga depend on adequale supply of plant nutrients.
Genarally, eoll In roplaal areas hes poor fertllity and so i ks essential thal some
ather arganks elemant ba incorporaed Mo our polting mixture.

Mineral satts in commenclal teriizers adus ol compogition 10 meel tha vaious
plords requimmants.  Tha main slements or macrenubienls of thess commerdial
ferif2ees o plintgan, pheapomus Snd polagshor: (kakiym).

The funaiiena of hesa main elaments of macronuirierls 2re ax follows -

1}

{2

3

Mircgan

This i an egganiial elemant for protain bulding in plants. | greaty aMects the
vagetali-e growih of planie above the ground level. A deficiency causes ponr
growin ol keirves and branches. The most prominen indicaiion of a deliciency i
leanvas uming yallow. An aocess of nilrogen makes the soediings usatassly grow
100 quickly and lurns Ihe leaves dark green. An ¢xcess also leseeng plant
reciEtancd o diesann

Phosphatalg

Fhosphorous la essenilal for meisbolic enargy atisciing tw damaer growtn of
plants, evan 3 plants grow by coll division. Phosphorous chrongthens the Tlesua of
branches and laves by incraasing Lhair power of resistance to diseasa.
Phosphomus Is ofien lacking in ackdic aolis In particular, and Bs deficlency ms
ke laves a gray greon, biue vichked or In pines, an older copper color.  promotes
flowas, frulk and seed produclion but in exireme guantites it pravants the growih ol
roota.

KaHiwn (Fotassiim}

Kallum tg egaenlial lor melabolic reactions, sapedially protein bullding ang
transphtsphocylalion. || accalarsias assimiBalion, sirengthens lissus of leavas,
and inoreases resistance to dicense and pests, A kalum deflciency Lins loaves
dark green or grey, and produces biue spols on the lolier sudaces, theraby
C3USNg the lsaves o wilher and the Bpe of Shoots & grow mere slowty. H alee
slows the growdh of roots. Tha neturdl supely of kabem somewhar axceeds 1hal of



the nitrogen and phosphomnous.
(4) Calcium

Calcium is essential for metabolism but i is not incorporated Into fabric mokecules.
Calcium has important effecls, such as the correction of soil acidity, tha
improvemant of soil structure, the movement of carbohydrates, the neulralization
of erganic acids, and the formatien of chiorophyl,

Calclum is easily washed away by waler, especially in the tropical nursery. This is
due to concentraled heavy rains in the rainy season. Deficiency in calcium lowers
the rate of growth in seedlings, especially the growth of roots and turns leaves
yellow. An excess supply ol calcium changes the properties of the soil,

(5) Odhers (Trace elemenis)
Micro-nutrients or Irace elements are essential for some enzymic reactions, which

in lurn are necessary for growth. Manganese, boron, iron, zinc, copper, and many
olhare are presant in the smallest amounts in common soil.

Table 5 List of compound fenilizers available

Contents (%)
HName M2 F205 K20 Mg
MPK-Blua 12 12 17 2
NPK-Green 15 15 15 -
WFK-Yelkow 15 15 & 4

a



llustration on fertilizer deliciency

Figure 16

Hirogan dafitansy
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359, WEXing

CRmponants Bnd proportions of the poliing mib: depend on fha condiicn o sha opeol,

and the redquimaments of 1he tpacias to he plantad.
¥ ihe opec hae oo tacune, Swhy is no nood & add sand, compost, or even feniizer

Good topsoll exdun greatly influences tho amount of water thal can be stored inihe g

for plant use 2nd the rala 31 which waler moves Through tha sof.

i moat Codda, Good Heediere Indicries & falr amaund oF organic teterisl,

Tabis 8  Capacly of polysthylena bags

RGN Capachty Ma. of pols canbe
ininchasg i mi. pimoad e me2
ixsa 3&D 4540
ix8 470 P,
4x % 750 225
Gx G 1,700 100
ex12 3,500 58

Exampla:  Method in caiaiation of volums

The components of our standard potting mbdrs are;

a  Topsoi T
b. Sand 20%
c.  Compos 10%

o Fodtlizer 1 pram parpot 4" % 6"
The wonpla balow shows how 10 calauiale componant quantties for potting mibaure
to b uxad dor producing 10,004 potiact 2eadtings I 4" x 6 polybaga,

CeMNzMR
=R

V=

Volume of aach moduro (M3}

Capacty of polybag {aes Table &)
Mber o seedinga required

Mibdng raba

Probabla aurvival rata from pricking 1o
pLArTEng-Oul thme (hare sotimated a 80%)

m:zncg

A 1




Exampis
000047 x 50,000 x &.7
Tpod = 0D = 411 (m3)
0.00047 x 10.000 x 0.2
EEI'H:l - ﬂ_ﬂﬂ - 1.15 {m}
T2 R |
_ﬂ.[IEIJ-l *10,000x 0 - 05a(m)
LK. ¥
Ferizer = m‘m; LOAR | 2.500 gram
8 = 125 (k)
253 Fling

The polytage should be 1llad with potiing mixiue coly a few days in advance of
transplanting o sowing, beczze ¥ poly conNG poting mbdurs are proparsd a long tims
befora, the potting midues will Jevelop inle a hand diod.

Pail fiing should be done under x rood, with the help of a handy scoop.

When Tilling, the poiybags should ba tappad accaoionaly 1 ansure Sl all the epace
inskda k= fAlad, laaving as tow A gpaced at podsible,

This process will alsa compact the sof aiightly a5 that the transplandec sesdling will b
ket iriaat and uprdghi afler the first few watering in the nurssry.

Filing mbdure should a0 reach: The adge or the mouth of The polybag o provend ihe
ocige trom banding o /oking eicde Hindaring walering,

Nomally one worker can & mare than 500 4° x € polybags & day.

38  Prckdng

' Pricking maans tha ransplanting of the young ssedings from the sowing boxes o the

pots. Nommatly from twe o e days er sowing, the seads stad 1o gorminale.  When 1hasp
mmmmmmﬁmﬂllmﬁmmwimmﬂhwﬁwmm
Faraplanie or pricked. Lsaving Ihe saociings to0 ong i the aowing Soxes shows. 1he =eadlings
B produca ketaral reots which will meks | difkaull ic ransplant tham B o pote.

The saedings are then removed from the sowing boxes with the holp of a dbber. T is used ko
praverd {he roods which are already formad from being broken.  To maks the lansplarting job
aasier, the seedlings are placed in a piale THied with water o prevent them from wiling too fast,



The basic rules for pricking are as follows:-

(1)

(2)

{3}

(4)

(5)
(6]

(7)

Figure 17

The process of pricking is a shock 1o the seediing, 50 pricking must be done under
shade and, when finished, newly potted seediings must be protected from direct
sunlight for several days or 50.

The soil in the pots or in the potting beds must be moist but not wet.

Each plant must be fifted carefully using the dibber and lowered into a hola in the
potting mixiure.

The rools should not be tangled and should hang siraight and vertical in the hole
made.

The root coltar must be at or just balow the level o the soil surface.

The soil beside the hole is then pressed lightly arcund the roots so that the
seedling sits firmly in tha pol

The pots must be watered 1o keep the soil moist, but must be watched carelully o
avoid waterlegging.

lhustration on pricking




3.7  Shading

Shading atfects watering as It decreases plant and soil temperature thus reducing
evaporation strass. But even in shaded areas, soll lemperature can rise fo lathal or near lethal
levels that can impair the growth ol young seedlings.

The need for shading differs from species to species, stage of saediing developmant,
and nursery location. Tiny seedlings are usually very {ender and full shade is needed over pots
or nursery beds. Shade is then gradually raduced, with tha reduction rale depending on the
specias.

The following are SAFODA's guldelings for shade control:-

Acacia mangium
75% shade - for the lirsl week in the polybag
&% - forthe 2nd to 3rd week
0% - after 4th 1o Sth week
Eucalyptus deglupta
Shading over seedbeds
75% - 1009 shade - first week
50% - 2nd and 3rd week
10% - after 4 1o 6 weeks
Shading lor saadlings in polybags
75% shade - 18l week in the polybag
50% - 2nd to 3rd weeks
0% - dth to 6th waeks
Gmelina arborea
759 shade = 1st week in the polybag
S0% - 2nd io 3rd waeks in polybag
0% - dth week in polybag

Alblzia falcataria (Paraserianthas falcataria)

758, or more shade - 15t week
509G - 2nd to 4th weeks
0% - after 4th weak

J&



Pinus caribaea

75% shade - for 3 weeks in polybags
5095 - for another 3 weeks
0% - gfter 6 weeks in polybags

as Watering

Provigion for an adequate water supply Is essential in the nursery. 1is primary
Impertance lies in the fact that plants need water for growlh. Water is necessary lor
photosynthesis, and for assisting plants to absorb minaral elaments from the soil. Walering is
equally important to ofiset the effects of evaporation, which can cause plants o wilt and even die.

Even in hurnid equaltorial regions, with high, well distributed rainfall, one or two days
drought can kill young seadlings. Newly pricked seedlings mus! never dry out, but nefher should
they ba too wel. Soll should be moisl and must be withoul rain; young plants have io be watered
at least twice a day, in the early moming and late in the afternoon. Watering pofled seediings too
much may cause root decay.

Here are some halplul recommendations for watering nursery plants:-

£l

{b)

(€)
(d)

(1]

(g}

Sandy soil needs more water than heavy soll, as loose sand can not hold water
and prevent it sinking through the soil beyond the plant rools. Water also
evaporates easily from sandy soil.

Big leaved plants or shallow rooted plants need walering mare regularly than srmall
leaved plants or deep rooted plants. Water is lost through transpiration.

Damping off might eccur if seedlings have too much waler.

Use a fine spray nozzle for young transplanted seediings to prevent pushing them
ower or washing away soil,

Keep the spray nozzle moving constandly 1o ansure even walering.

Ensure that a responsible person is available 1o supervise the watering, avan
during weekends and holidays.

Ahways make checks during and after each watering to ensure the day's schedule
has been completed.
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4. VEGETATIVE PROPAGATION

Al this Project, the comect ways of cutting, grafting and marcetting is being siudied.
Especially for SAFODA staff, it is important to understand the vegetative propagation. Bocausa
there ara superlor trees of candidate-plus-tree of Acacia mangium and Acacla hybrid in
SAFODA. These trees remark greal potential as a fast growing species for future purposes. It is
not only views a fast growth on sitable suite but its quality can be a fundamental stone towards
the property and the main incoma of the country. We think that to propagale these trees is vary
imporiant. It is possible to produce by collected seeds and sowing. But these treas also has a
possibility of crossing with poor tree. Il we collected seeds and sow it we can not produce the
saediing which gaining quality of supenar lrees. 50, 1o recur the wood guality, a few trials have
to be made to propagate this species through a vegetative means. The way which gain the
quality and for mass production of the seedling of superior trees, we can use vegetative
propagation ways.

Thus. we simply crder 1o this ways and classify to advantages and disadvaniages.
Figure 18 Maethod of plant propagation
— (A} sexual propagation

sead propagation;
seadage

— (B) asexual propagation
vegetative propagation
cutting, cuttage

grafting, graflage

layering, layerage
diviglon

separation
mericlons
imeristem + clona)



Figure 19 Kinds of Propagation methed

miafidone
Imadistam + clafe)

Figure 20  Mustration on Acacia Mangium cutlings




41 Cutling

Cutlingh is one method of vegetative propagation. In this method, a new plant grows by
developing adventitious roots and shools from a piece of plant.

Figure 21 Diffierent Kind of cutting method
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4.1.1 Advanizges and disadvantages

1)

i2)

Advantages

a. mgamtypanfm&par&mmanmhapassadﬂn to Ihe progeny.

b.  Propagation can be achieved regardiess of seed yiald, and even whean the
parent traes have high sterility.

c.  The cultivation period in the nursery is shorter than that of seedlings.

Disadvantages

a. it iz cifficull 1o obiain lange amount of cuttings al once.

b.  Some species and varialies can not be reoted easily. Producing cuttings of
such trees on @ commercial basis is difficult.

¢ Rooting ks difficult in locations which are foo hot, toe cool, of t0o dry. Cosls

are high in nurseries lacking these ideal conditions.

41.2 Scion (For Hardwood cutting)

(1)

(2}

Colleciing scions

i

b.

G

d.

Collect from young rees with good genatypes.
Choose a shoot which has spread twigs on every sida.
Awvoid wida internodes and withered shoots.

Choose healthy scions.

Choose a branch on which the temminal shoot is growing up steadily.

* |t is beneficial that collected twigs are 10cm to 15¢m longer than actual sclon at
the time of planting.

Scion trimming

a  Cutoff asection of scion wilh a sharp knife.

b. I the twigs are growing irragularly, trim tham into a well-balance fomm.

& Soak scion in water 1o protect it from drying oul.

d  Wnen using growth hormones, it is effective to treal this twig just prior 1o

making a scion, and then plant it immediately.
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Figure 22 Trimming of scien (For hardwood cutting)

/-

=

4.1.3 Chemlcal treatmenis to promote rooting.
a. Growth hormone traatments

(a) naphthalene acefic-acid,

b} Indole acetic-acid.
b Vitamins and saccharolds

Vitamins: vitamin B1, vitamin H {biotin).
Sachharoids: cane sugar, grape sugar, Irull sugar.

[ 5 Root stimulants

Hol water, elhyl alcohol, polassium permanganale, silver nitrale,
d. Antiseplic preservatives

Lime, alcohol, Bordeaux mixiure, arganic marcury.
g, Transpiration conirol

Mieron, Greener (commercial names).



Figure 23 . Hormane and chemicals to prevent evaporation

4.1.4 Cutting bed

(1) Cutting-bed environment
a.  nosirong wind,
b.  sufficient atmospheric humidity.
c.  suitable amount of sunlight,
d.  comwvenient waler supply
e convenient layout for working.

(2) Bed soil (rooting medium)
a.  high water-holding capacity.
b, well-drained,
G good permeabsity of air

d. iree from rot, fungus and pasts.



4.1.5 Sclon planting

{1

(2)

(3)

Figura 24

Density of planting

Standard planting densily per cne square meter: Long scion more than 30cm: 100
- 130 cutiings Shorter scion: 160 cuttings.

Types of planting
a.  direct planting
b.  planting with a guide stick

¢. furraw planting

Depth of planting
It Is better to plant relalively deep in quick drying soil, such as sandy soil, and ta
plant shaliow in humid soil. In the former case, scions are planted at a depth of /3
- 1/2 their length. In the latter case, plant at a depth less than hall the scien length.
Generally scions are planted 8 - 12 cm deep.
Planting scions (For hardwood cutting)
reach pabbles
=]
e
%l- .
g
iR
e

Pabblas (bag)



416 Management after planting

{1} ‘l:'nl'ataling

As the transpiraiton of a scion is rapid for one or wo weeks after planting, and
water balance is unstable, close attention must be given to waterng.

i2) Sunshades and windbreaks

As sunshades control evaporation from the ground and transpiration from the
suriace of leaves, Ihay arg as imporanl as watering. When planting in ibe open-
air, windbreaks are also uselul Tor same reason.

42  Grafting

Grafting iz the operation of Inserting a plant part, such as a twig, bud or rol, info another

plant or plant part. The result is a new plant, propagaied vegetatively by the joining of scion and

SiOCK,

4.2.1 Advantages and disadvanilages

{1) Advantages

a. His possible to reproduce species thal can not be reproduced easily from
seads or cutlings.

b. M is possible to reproduce planis whose genetic line is difticull to preserve
whan propagating from seeds or cullings,

c. It efficiently modifies twig systems and recovers growlh vigor.

d. A cardinal advantage is thal a variety or species with better characterislics
than that of the scion plant can be selecied for use as the slock,
For example, stock might be selected:-
(a) 1o stimulale flowering.
(b} 1o gain more resistance to diseases and insects.
e to improve environmental adaptability.

{2) Disadvantages
a.  Operator needs o be skilled in grafting technigues.
b.  The problems of grafting affinity between scion and stock must be solved.
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It is difficult to produce a large scale plantation at ence.

C.

422 Classification of grafting methods

Scion grafting

(a)

(o) Budding

Inarching

(c)

Scion grafting is always employed for the propagation of forest irees.

Ways ol scion gratting

Figure 26

lisstration of grafting methods

Figure 25

4. Sclon grating

\

Whip Orahing

H
J

. Inarching

Bark eaking
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423 Grafting affinity

Affinity means the ability to make a new plant by joining a scion plant to a rooted stock
plant. In general, no stock scion incompatibility is expectad if the scion belongs 1o the sama
species. Although many successiul interspecilic graftings are known, it is batler to choose the
same species as the scion as rool siock. :

Figura 27 Conditien fort success of grafting

Mutrignt
e —--\\_\ condition
|': ﬁﬂ&r Graﬂlﬂg b
Wﬂmalfﬂum !
femperalure cﬁ\
humidity
evaporation

Cutting
~_Stock Location of
ol activity
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42.4 Collecting scions

4.25

{a) Collect from young and healthy trees.
(b} Choose young branches which have vigorous shoots.
(c) Eliminate epinastic branches (including lammas shodts).
{d) Elminate branches recognised 1o be bud-mutants.
(8) Choose branches free frem heavy disease and insect damage.
Grafting techniques
(1) Tools
a. Irimming sCISS0rS
b.  grafting knite (budding knife)
¢.  wooden box lor grafting
{2) Raolling matanals
Rolling matarals are used to attach the scion 1o the slock. In principle, it should ba
a material ngt made elastic by changes in humidity, be easy to roll, and rot
naturally when the grafted tree begins to grow. Somae of the materials used are as
follows:-
a. slraw
b. tape ol some material
¢ wax cloth, wax paper
d.  rubber bands
(3) Wrapping materials

Wrapping materials are used to protect the joined point from desiccation and the
intrusion of rain waler, Some examples are -

. soil
b.  grafting soil (clay + straw wasle)

e, leavag



d.  grEfing wax

(4) Ovderof grafting operations

a2 Shntad the scon

. Crosscuthe scion, to make anciber Gl acroed 1he firet sland-cut, making 4
pomted and.  Pul it in your mouth 1o keep | moisl.

. Cutback fhe stock,
d. Insedn (he scion nko v stock, and jain the cambiams fogathar.

a.  Eind the cit porions ogether with plaglic graning (ape. 20 that 1he
Cambelms anra in chosa comact.

f. Cover wihh polyéihiylena bag to prolsct K fom avipoiatian.

(5)  Fackors ghaciing suocess

a  The exposed cambingl iavers shoukd match as closaly as possible, at [east
on oné gide of e prah.

b, The gratting knffs shoukd be razor sharp and Al cuks mitst ba done guicidy
wyith MinamWm darreage 1o the cambim.

£ I daskable to keap the wound araac on bolh g2aon and root siack malal

g The poind of jolning should b protecied iom dasiczation tor saveral weeka
afrar grefing.

426 Mansgomant after prating

{3} Make a sunshade and wind braak to pravant deselcalion and overheating 10¢
savaril wiehs after grafiing.

{b)  Remows rolng OF wiapping makeriads.
£ e oo BRock spnouls.

i Erad props 1 1k grafted part is not sinang enolgh 1o suppant Nt profery.



43  Marcotling

This is a bettar traatment for making a scion garden. Acacia mangium and Hybrid trees
are a litthe too hard o propagate through cutting clones of Candidate Plus Tree. Of course, they
can usa for establish seed orchard or progeny test forest. :

431 Method

Firstly we have to choose mos! suitable branch from motheriree,  And then, young
branches with a diameter of 2.5 cm 10 3 cm are selected and girdled with a sham knife. The
girdied area Is covered with sphagnum moss, which is well aerated, holds waler and readily
manipulated. The size of a large fistful when this moss is squeezed into a ball is enough to covar
the girdied branch, Wet the moss and secure it with a polythylene sheet, secure i fo the branch
by furning & tapa spirally around the ends of the polylhylene sheet overlapping ends until it
covers part of the branch. The polythylens sheet will halp retain moisture, and sunlight must be
excluded =0 shade of paper (newspaper will do} must covar the marcotied part.

Figure 28 [Bustration of Mancotiing




432 Advaniages and cissdvaniaiee
(1}  AdvaniaQes
&  Tosuccasd sUpaion qually of pamnl.
B, Toedady make clone.
¢ Tosurely ool ian culting.

d o posshbie gal b siza slem.

{2) Doschaniapes
a. Can ned gat many seadings at crne M.
2. May ba dangenus 10 CBMi 10 A fres.

c. Nesd coralul mantenance.

433 Mansgamant afar marcctiing

Maigture conlenl of mass should be checked ot laast onos 3 waek, i dry then it nexds o
be wetted Ao,

Fligure 20  Marcyiting ilusiration




5 PESTS AND DISEASES OF NURSERIES
%1  Insactyand oihes ankmal posts.

The Lrgast growp of tha animal kingdom i 1he Arthropoda derived from the word
"grthropod” which maans “jeinied ool”. K incluries the Arachnida jmiles, spiders, eic.), and the
Insecta {aiso known 35 Hasapoda or sii-footed), igmsshoppers, butieries, eic.). A lew kind of
arachnide ard many knds of ingects prey on nursery plants, 1.8, seedings arad may causs
damege 1o thet. Larer animals may also injura seadings.

5z Ingcia

Tha insects (nsect” may be ranslaled “In sagmants") inciude mere spacies than il
cthér groups of amals and plants ogeihsr, The body of &1 arhropad ks conpaesd of & puanber
ol mara of less silidar sagmenls amangsd h senes Some of the segments baar fodnted kgs.
mmmmmlmnmmummm:mﬂ.ﬂnmwmn. Each o
mauaumnmadnlmmlmnmm.wfthmayurnmyrﬂh&appm‘am.-ﬂntmmﬁdiaa
pair of anteinas, which are Sanss organs. Tha thorax boars Lhras fuirs of lege and usually oRs
ar two pais of wings.

The ngec] davelops N a complex senes ol stages. The yourg offspring are ¢ftan
diffarent from ihe adull. Tha nwmatire grasshoppar (the rymph) rasemides tha adult i a geharat
way, bul kacks wings. At sach sucoessive tlage n developmant il resembles Lhe adull more
clozaly and s gald to undengo & graduat or an incompiete metamorphosis. Most Insacis have a
more Coriex e hstody, mmmwmwmmmam;:w&glmmmma
mﬂungMMNMSnnhﬂmﬂmrnMMHmmﬂmpi:ﬂyhﬂza.
20 i grows & paricdically casts Xs skin. Aner thig period of growih the eecl becomes 4 pupd. &
ompartvely Inacthve and helpless body usually anciozad in some kind of cocoon, In this siage
th: body sinucture is reorganized and finalfty ihe imago of Sl INSed aMergos. THs saquence
s £3id 10 be & complste metamarphosta and s faund i bimartfies, moihs, ete. Tha followings
are {he Tnost famblar groups of insecty and inglds those Thal are Mgt injuritus to seedings of
MLEEY-

a. Onhoplera:

mmmmﬂwﬂmmmmwmmmm
rover [ha hind wings whan they o al rest. The mowlhparta are formad For
chémngs. The twd Most common Qrassioppers ehcourderad in tha rMrseres are
Stenocantalops splandens aki Alrestomorpha psitacia, both belohging 1o the
famdy Acarkles. These gragshoppers faed on tha Isaves of Acacka manglam
causing anby manor damage. They are acihve during bright sunshing.

A chickel, Brachytrypas parievtosus, balkenging fo the famiy Crylidas attacks
newly garminabad saudiings of pines by chawing olf their stems. The BduM crickel
& aboul 2 - 4 em long, brown wih an exceptionaily unsegpTanled, leng amteannae.
They ke in burows of undar pheces of trash and eiTeange Al ragit n search of
Tood, pant of which may be cariad bach



‘r

Homoplara

Two species ol inpects, lumping plant lice, belonging to he family Peylidae and
leal hopper baionging In the lamily Clcedslidas inesl sevdings of Acacis
mangivm. Thi moutnpans ol hoth species are adapled @ plercing and sucking.
The sympbaine procubed By jumising plant Roe incude profuse produetion of both
shoots and young leaves. In severe canes, tha plant becomes stunled.  Altack by
at hopper rasulis i sight curling ol the kives amd yallow spotting which may be
clongaied of Sweular. Flant mery Fiso bacomes elunied, Leat hoppers sometimes
oAy vinug &0 {he symplomes of yellow spotiing are Lypical of vins artark,

Coleoptara

Twe 1ypas of beotks. Adoraius compressus Webe, balonging la tha lamily
AytaBdas and Apcpania §p. Balonging 1o Ihe tamily Scarebacidae feed on (he
lsaves of Acacia manpum ssedinge. They hide i the eollg during Ihe day and
tead mainly 21 night. Infestation |3 ssldom hesvy as planls can produce new
leaves gl & lagtar rale and therelore compensate for any kaal kess by delollation.

Another haslle, Mypomecas squarmasus Fabr, belonging to the family
Curoulionidaa infesls the foliage o Azacia mamglum seedimgs. A lnlested
geedhing shows sign of laat deloliation ol vanying dagrees. Tha besties phagess &
shor rosttum and body coverad whh powdary subsiande. Femak: bostles ara
raora darker than medss. The bestlas have the habit of peslarwiing dead when
disturbed, ie_ dropping on1he ground with legs and antannae lokdsd,

Lepidopterd,

The calerphiarg of yellow Rutiertles, Eurema bianda Boisduval and Ewrsma
hecabas Linnacus balonging ta 1ha famlly Plardae deloimts mimasa-ihe Baflale of
young Acacia mangium gesdings. Sometimas damage i 6o sovarg thal the stom
iz compdatety cul off resuling in desth of the seediing. The calerpillars are grean
in colour with black heads ghd arg appraximalely 26 mm In kergth. Pups of DOR
gpecias may be parasikised by a lly, Saachpmseda sp. (Order: Hymefiopters,
Famiy: Chalcididae).

83 Aninal posts

Pasts other ihan #ose of insaets may ako be found i Muigasies, The followinge arg
some axampies of aninal pasts. '

¢ ]

Acarina

A cpocles of miles, Bravipainus cp. DekanQing 1o tha lamily Pseudoleptidae mlastz
keavas of Acacis mangur soedkngs. Infastallon b lavoured by dry waalher and
usually disappears with the coming of the rains. Thay have four palrs of tegs and
usualy kead on the under side of the leaves by means of sucking meuthgans, The
shoats and younp keaves ol the affected planls become curled and develop
yallowich spols eapedially albng the vedng of the lgaves. In Severe ¢aszes, lBal



delollation ooours and 1he plants bacome shared.

[} Fulmoia

A spacies of shug, Vgl 8p. ls vary comman i nursedies whoss Sonditions any
atways damp and wet, This moist condlion as wel as e praduction of shimy
sacreation (N which N covers isell ghve adecuuate probection againsl Ihe sun. They
cause axilansive damage by chiwing off apical glame of young Asacla mangim
sasdlings. They are aboad 2-4 cm long and are dark brown v colowr, The glamt
snall, Achatina fdica i koown 1o Tead on tha Wraves of Sweteniz macrophyla
sandings. Boih sugs end snails fve in hallersd piaces such B8 ow vepatation
and laat littar, shetigdng by the day and oo ko fasd 3 Righl.

o Aodentiz

A spocies of ral, Aatus sigentiverer AL & 5., fewds on gamminaled sesds ol pinegs,
In soma casas, osses Up w0 100% hare baan recardad In some nurserizs,

a. Oihar andrmals

Some nurserias belng very closé 1o bhuman Swalinga ars often visked by domesiic
ankmals such as bolfakoes, dogs. cats snd chickens, Buflalves. land 10 damage
pois and seocdbeds by trampling on them. Cogs may chase cats amnd o lait
uwnchecksd may damage seedlings during thedr flight. Chickans can damags
young sasdiings ¥ allowed 1o peck ancund the seadbods

354  Plant Disakbes

Ahy condiian 1ha intsrlares with normal developmant ol a plamt ik sald b be 4 dissase
of a piart. Devalopment is nemaal whan B & typical of the particular kind of plar_. Tha growth of
ihe slam, branches and fools, v unfkding of lawes of a cartaln shape and sizd, the: Raradion
of characiesishic cwars and frult, the menuiactur of pigmant, food. liners, etc. are all phaszses of
norral devsiopment. B the slemn s slunisd, it the Mavas ars curled of mottled or spottes, | 1ha
plams witts, #f green ooiour & BoKing. 4 tha Tiowers ame of an unusual oem o colcar, ete, O i
planl manligsté &y olher abnamalRies in ks developmerd, then it & Said that e pranl is
dianazad.

The causes of plant diseasss may be divided inte two main groups, ie. parasiic and
nenparaskic.  The koemer Include Tungl, backsa, viuesss and namakeias. The monparasilc
cauges include dalicdanclag or surpluses o fatrienis, ack oF exceas Of mMoksiure, extremaly low
or high ternpératurgs, chemical substances in tha soil or abrmosphers and meachanical and
eleciical agents, the tellowings are seme classikcation of plant deseasas,

15 Dizspees claasifed by aynpioms

Plar disgases may be cassiied accomding 1o thalr symplomes, Le. spots bliphie, s,
ain. Mthough plar dissases mey be manifasied by the same symptomes, (he oausal agands may



T

enllraly be dftarent and thanalors require difgrent methoda of contrel

a8

Spdi Diseoses,

Spos on foliage are oommen evidance of diseasar and aro ciuced by vanops
fungl. Both sesdiings o Acrcis mangium and Parasersnthes falcataria ara
sugcaptible 1 Kal spots. This dizaase & charactertsed by the formaiion of
neEobio Aeas on ihe infecied lavwes, The mnociolic aneay vary bolh in slze and
ghape, ie. o smal 1o largs and from cicular 10 angular of bmeguifar, Gonaraly
the spots are solated d sometimes They coaleaca giving 4 bielching offact 1o
fom big necrolic laslons, The four pathogenic fungl isolaled from Acacla
mangicint and Parararianthes fakcatara-are Glomersta cinguiala (ston). Spauis, 4l
Schr. balonging 1o the group Ascomycaleas and PhyNozticling sp. and
Pegtabticpsis 3., bolh batonging 1o the group Deutencrrycstes.

Bight

Thia Is a disegase That KEe young growing 1igeses szpacially leaves and twigs.
Pinac teodings ars ysualy aecied. Gonargly tha dicease ApPeTs two Morhs
eftar the seediings have baen ransplanted e ive polybags. YeBow apiis inllally
devaton on 1he dislal engs of the lowast neados. Crystaling sereiion somalimes
appear on Ihe slam. Grackially tha needies lum trown, then drop and leter fall.
The diseasa quead siowly up 1he stem, kiing needies as they proceed. The
infasied plant kosos vigour and becomes siunted baceuge of Elumlatec dommancy
of tha teminal bud.  Slightly infastad plards will recowsr aflar Junglcdal spraying
bt hoaviy Infasied cnes will not ety o recovar and will eventually die. The iour
pathogenic Jungl idantiiad nclkide Savospora piatdeasiioras, (Ho & Numben)
belonging to the group Dauldromycetes and Pestalatiopsiz xp. and
Cakgdoinohum =p., both besonging te 1he group Daulenmyosiss. Cemslocysiis
paracinct (Dade) Moregu belonQing o the group Ascomycales s sleo found in
essociclion with the disdaee,

Cramping-of

Emmping-of is. one of Ine firsl disaasa COMMGNY ancountsred in burseries. They
are causad by variows lungl e mast common ones balng Piyvigphthors S and
Bhpthiomg ap. bolh halonging to the group Phycomycates. Fusaridm ap.
pelonging o iha group Dewteromyoetes and Rhizeclonia sp. belanging to e
group Mycella slorilia ako cause damping-ofi. The disease is congidened of major
importance as It somabmas cavess 100% monalty of the viable ssads. Howavoer,
only very young saedings ary aracked and after stem develops woody llssue,
puscoptibllity begine ko dedling.

Acacia mangiam. Finus carbach, (imetna arbores and Parageriarines fakcalaris
are all susceplitie 1o darmping-of,. Dornage in rurzaries ocsurd N two phases of
Iha saading dewelopman. In the preemergencs phasa, the genminaling seeds are
anacked bolow 1A eail lavel, while in Ihe past-emergence phase, the easmdings
collapsg due o atack Bl st or bakny e ound.



& Fobs

An exsmplo of 7ot ciseasa b chaoal el diseasa which in commonly obeerved in
mrTerks padiciery in seadinga of Acacly mangium.  Tiw Gausitive fungue i
Macmophoiyna &p. balonging # e group Daulercmycetss, which wades noot
tipa, lateral rocts 3nd coflar region. The gradual destruction of Mot Byslem calses
the saedings to becoms stunted and chiorotic and finally diz. The disease b
Lvourad By warm emparaiun 60 that shaging and wataring mery redutd Seadings
me ity

. Midem

Powdery mildews are lungi hat grow suparicially on ihe leaves ol Acacia
Mmangium seadings, causing a greyist fuhgues layer. In savers casas, the teaves of
tha affecied plants bacome thick 4nd kathary, This diesaze B caused by Qidhom
ap, belonging to the group Deuteromyeales.

1 Scorch

During very hot weathar the sums rays may causa a browning end shriveling of
leavas. B may aHect Ihe o= and marging cr invale tha entlia leaves.  Such
sym@Eoms e called scorch or sunscordl.  Acgcly manglum seedings exhibit
sunscorch ¥ shading ahsats are not removed gradunlly.

g Wi
Willing iz ckaa 1o & dalickency ol witar in he aaves and stems.  This mey be dua b
lack of watar bn the soll or ijury 10 the rool eystem. R of i mods or of the haea
of the shem £8n aleo causs wilting in Acecia mangium sesdings.

h Sune

Btunting of Acarts manghom s¢odiings may ba dus to atack by lkeafHhoppers or by
vinug o 10 lack of proper nukiants in the soll.

L Moaaic

Th alisciz of virusay In Araeiy mangiumn seadings Gitan appoar a5 8 moding o
iho loaves. The ks are marked with a pattan of lighl and dark areas fomaing a
moaaic. Such symplome arg frequently assoclatad with curling o the ledves and
orowth: abnonmatiies,

{  Chiorozis,

Chiercais coours when leavas of soediings betoma whitieh or yellowich in
chacmkataion. W may be cauasd by miseml deleiancy o by vinus.



55  Dlenocon classiied by causas

I [Heaazes dua 1o envimnmantal conddins gr culhmal practicas.

a.  Minerdl dehcignties

Planis reed a well batancad clet to grow wiall. Those grown i ssil which
tacke one of the malor elemants, such s ritmogen, phasphomie o polassum
or one or more of The sesential minar elemenis, such as Iron, baron or
magnesium will rezutt in podr growth, PRRMS may bacome chionitic boo s
of the unavakablity of kon. Stunting of plard occurs if boon i vnavallablain
e solls.

b, Chamscal injunes

Faulty applcation of feddicers may resyH in fellage at 1ops ol seedings
tacoming brown and gcorched caraless use of weedicldes may result in
douth of sandings. Wesdicldar contaln hormone and are axtremaly Gflicutl
10 remove Trodm A speay tank. iz suggesied thet B speays be alkcated only
lor the spraying of wesdicides.

ingeclicides and fungicides may damage sesadlings it appllad
indbscriminately. Inury s mest apt k2 gocur on tandar, susculent growdh or
when sodl s dry. Wettable powders in witter are waUally saler than speays
meade from emulsiable liguid concanirles. Howaver, wetabs powders
lezve morz promment raskiuns 3ier aay application.

¢.  Sunscorch
The lzavas of Asacia mangivm saadlings may be scorsherd i graduit
ranoval ol shadkng shaats ane nol practiced. Sunscomh happens espreckally
on wamn windy daya when walor i sl mors rapidly than i can be replacad
through the oods,
. Disesges due [ fungi, bacler® viruses and namatodes
Moet of 1he paraskic diseases of planis ars causad by fungl. Al plani Eeadiinge

arg subljected o dttack by fungi somé ol which cauze ke damage while others
may ki tham,

5T Conirod oF pasie and dizoasas of nurgsry
Corod of pasts and diseasos of rursries ¢an be achived by the follkewing mathods

i Culural practices

I is & commen knoudedge Thal good cultral practices canded out I nurdedes can
puoid irdastations of saedings by Insecls and ngl. Potilng mixture sghould not be



]

under or excesshaly lariizad. Similary weedbeds shoukd be suflickentty watered.
Underwataring will res0H in charcoal foot ot wiikd over walering will anhance
damping-off In Acacia mangiom. OCcorance ol plant dieasds in ursery s
enbance & kgh humidity. Thua germinating house should ba wel venlilaled and
sgadiings in the nureary propery apaced. Application of insecticidas and
fungicidas should follow Lhe moommendsd dosage as sxcassh apphoation am
not only Teirmful ¥ pEMS Dul akse wastakil,

Santtation

Sangabon alms 3l climinating or reducing sourcas o inkestallon whathar dus ko
posts or disaaess. Ensure thal saesds or other planiing materials usad 1or the
nursary ara haakhy. B i haz been known tha tockls have beon used 0 work an
deeaaced malakaks then they shoukd ba disimdecied In 6% formalin soltion. Hany
cEopasss are caused By fungl which Ilve In the sof. The occurence of damplng-off
can ba pravaniad by haating the sof. Chemicats May aBo be uged for 1he same
purpose bol the soik must ba in good (IMh and e Morn lumps. ThUram' 56 ab M
pear gouara yard of 5ol has been ueed wilh suCCess. In svmne murserles, plipes ars
kakd in asedbeds 1hraugh which staem s inmduced 0 dasiney harrdul foogl,
namekodes, ingacts and wosd sesds. Many pasie and Wurgl survive In oid leaves
ond garden reluse. Pesls sich ae orickal, slug and snall (ve In pRes ol old laaves,
s 1hal destrociion of such trash is oinicusly Important in prevaniing Infesiadon of
goorBnGs I rmesaty. Tha sama & i for many Jurgl.  Fungl which infec] eases
usLaly [orm spores which adhare ko the leal suriace and remain albea evan Jar
ko and [he fingus mycalim within 1 hava diad.  For thiz reason fallen jsavas and
bwvige. of plants shoulkd be raked v and placed (n ragh cang and carted away 10 ba
bumt or burisd. Destruciive kg, uch as Fusarkyn ep. which cauead damping-
ofl ara algo tound In rubblsh heaps, ol Ieaves, mukch and tha like, Similar
precaulions should be taken i the disposal of dissased pans which are remosed
rom Tving plants. Sanitation ateo involvas The coningl of waads, for thay are hosis
to peste and hungl thad sHack seadiings in nemary. Siogs, snalle and rale profer 1o
ivé whars vagatalion s abundant and desiniction of such wedds will raducs Lheer
froquancy of atlacks.

Rasistant variabes of plams

if thare are rasikiant vanates of plants aready Avaliable against partoular KReecs
and diseases, then thesa vatielies should be chossn, However, breeding of &
panbauler plant 1ha & residlan] against ngoects and kgl i ddticull &3 pests and
fungd are &0 varkabde in thel palhogenicty, K such plam vanelmes ars availabio
than tha uze of incaclickdes and fJungloidac. may beoome Aokl o reduoed,

Pasticidas

These are chemicals usad w0 comzal and destroy pesis. Those used agains
inzacts ane cal nsecticides while fungicides are used ageinat fongl.  Pasticidas
may be In iha form of sprags, dusts and fumingani=. They must ba polsonaus 0
Ihe pests but harmiess (o neary so) @ the pariz of plants with which 1hay come In
contact. The use of sprays by Ixparianced workers ofen cause more damags
1o plards than tha pesls. R @ moel destable tha the diuliens of the pasiiciden
usad should ba 1he lowest concantration that i able b kill the pasis. A greal
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varigty of pesticides has been used to combat pests, Naturally those that are besl
adapted should be used. Development of new pesticidas is continuous and many
new preparations have come on the market. Until thay have besn used for
eomatimea and under varicus conditions, it is difficult to say whether thay are more
superior lo some of the oider products. However, in using any pesticides, oid or
new, it is important to lollow the direclions printed on the label
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