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Table 1. WA# FBOBSHRENBEEBOWHFRLEFZERICEIITEE

Effect of shoot trimming on sprouting and survival rates
after transplanting

B LB myme | mER® | £EZH
= . i E Diameter at = 4 ;
Species s&%ﬁh?f Treat root collar % of % of Growth
gs ments (mm) sprouting survival conditions
A ° b JERE A 5 b
S. glauca 3 B . 15 15 Pot under
C 6.9 70 65 shade
A 1 0 mpRa s b
S. assamica 3 B 0 o Pot on
c 70 70 open ground
A .8 0 0 R TR
S. hypochra 1 B 5.9 80 65 Nursery bed
. C 50 45 under shade
A ) FERRy b
S. curtisti (1) 2 B 6.0 0 0 Pot under
1o 6.2 30 10 shade
A 4.3 20 20 ﬁﬂﬂﬂfl}%ﬁ% v M
S. curtisii (II) 2 B 4,5 15 0 Pot on
c 48 15 5 open ground
A 8.1 45 45 By b
S. leprosula 2 B 7.8 10 10 Pot under
: C 7 70 65 shade
A o1 0 0 A=yt
S. ovalis 2 B 9.1 5 5 Open
c 10.6 45 40 nursery bed
A 7.8 10 O mpEma, b
S. platyclados 2 B 8.2 55 25 Pot on
c 60 35 open ground
A 8.1 3% 20 FERAR 5 b
S. singkawang 2 B 8.5 50% ; 30 Pot under
c 8.7 100% 60 shade
A : 0 0 FERA T
H. beccariana 2 B 4,9 40 0 Nursery bed
c 80 30 under shade
A 67 o 0 B o M
H. nervosa 2 B 6.3 65 30 Pot under
c 6.8 100 5 shade
, A 8.0 20 0 mmga ., b
D. aromatica 3 B - 8.4 40 20 | Pot on
c 100 | 40 open ground

A : RUEY, Intact seedlings, B : 2IFEAEH, Removal of all leaves, C : B, Removal of leaves,
branches, and a half top of leader stem (stump seedling).
* WHHFEOEEAEMHRICADNT, Most of newly expanded leaves were eaten by insects.
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BHERRBEALTONTV S, COXSBMBETICERED, BRHCIIBENTRTH ST
LM, S talura TREINTVED, ZZTNLOLORRERDNT, BAR LEOTAHILSEREHIE
BREOEZRICBLRTEEBCOOTHE Ik,

(1) ME&FE

Table 1 B 72 11 @D 1 ~ 3 FAHRLELE (A), EoHTATHRE (B), INTOHELL
DELERD 120 Lok#@Bokt (C) ©3MBEISFF, SN 20 KFSOEAEHD, VN
LIREEWE Ui, MBHEAIR)RCAN, FHLLObL, BRI 2 BRKE L, £0%, AR
VWORWESH 15cm OREHEMOBKRICBE Uic. BKIEBFMT7HBEFR 1B ELThhts,
HARDEZFRERIBHL 4 p A RICHE L, D LOWARE, BE, BHESER, HrEilLitnss
b, UTOERTHELTH S,

(2) ®WREEER

A HAROBHIIOK X IDEBERMR Table 1 TRTHED T, AWER—LEOHETIRED -
fro COEDICHELTHEEHLOMBITRS - 7288, WTFhOBRET L EOMEHOER, BHEE2~3H
PIRICT N THESE Lo, MBS JULEBRERE, 208TEB JUKOEFCTREBET s L
BEL, INLOHEAD SOFFRHBICEORD SET DL 1o, BEEOTEERIL, Table 1
DPOHLNIEEED, MEC (SHERLUEH ERHBRES, UTFchi2BlkiEEs) TEVERN
b ohi,

YLD XS BEROIMRER X 3FHRECENE, F&UTHBEEZD BAD kMREZEEONE
Do BHED LOBKSHREN T 2 BHEROEADKSREE BIFICR DI, #AD SOKFHE
EWECE > TR XD LB —DOBHRFETH S (Fig. 1) KRABEOBLEVSEH S
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Fig. 1§34 S. curtisii BK (S-1, 2) OEBBICE LI THE
Effect of defoliation and decapitation on transpiration of S. curtisii
seedlings (S-1 & 2) at room temperature conditions.

A 1 60% I, B:AERE, C: oL ¥ ERERE

A : Defoliation of 60% leaves, B : Defoliation of all leaves, C : Removal
of all leaves and branches and half top of leader stem.
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AN, 2EREHEOEFRIEC LI CEMNPRINDS, TR0 & S BN EROMBAHIEST 5 2
EEDTFHMPOOWHFBBHELOEBN S, ZODEBEHOERICIBHREO BB LTVE LS T
b5,

BHEEOBHFER, EERIMELCE-TH KEE-0, THHOBHFER EERILICSORE (S
leprosula, S. assamica, S. glauca, S. singkawang), BIZERIIE D, FERMNMENETE (Hopea bec-
cariana, H. nervosa, Dryobaranops aromatica), WEILiC BV (S. curtisii, S. ovalis) DD S
hico OIS UMBHZSHBICEBEOWHEAILI 2600, BEEOENCLZEROBEDENT L
26DPRUTOERTHRITT 2,

2. E#hh S OFHFOBESHE

MEADERT, T#bh SOBFRERIGREL, EROHASHEF Y 2 OICROHTET 3 B, BOME
TR6~8BEERELI, TAMBICL TR, WHFLIK( P2, BHFLTHEDOBRENTLE B
Kb ohic, BRERTR, TH» COWFENE L, EPPKEETZCENEETH B, £ TH
BREAZAWDO LT, THELSOHFOR S, BB IVHFHOERIK DO THE< .

(1) #MBEFE

Table 2 i 77 2 <A +8 O 11 ML TR 188 (Intsia palenbanica) DAL KHEDH S 5
ATOBAN, BAROLKELHAD 1/2 L LoXE E¥BERNT, b oORFOHEL HFKOE
BREREPNCHIE Lic, S. ovalis, H, beccariana, H. odorata % XU I. palenbanica 3R DB
HART, TholAARTRTRy PEATE %,

(2) #HREEER

stk 2 o AR OBFRCHEFRREBBAIICAEL, ZOKREO—E% Table 2 ICRT, BELE
BaLIRIZY, BEAL O WAL BYHLER 10~20 BORICHE Lz, BN B #ilEe LT,
S. platyclados, S. talura, I. palenbanica 73, BOETEE LTI, S. curtisii, S. marcoptera, S. laut Hs
BFoN B, &IT S curtisii TEO - LAFREE UGS, BOMELTHELTLE -7, #
HOBAERRTSHFRIEL - 7cDT, COMWBRBEF LICOBREEZET 20506 LAKL,

H. beccariana & H. nervosa DRFFEFDE 13208 UANICiNIz. & {Ic H. nervosa (3¥EH A
BERZELC LTHEN, CORKRITRS LULUROERT S XS 5Nk, HBEOWMAOEIFIHT
SERIERSIBODOT, BHFROELHONIZBEDRAREEDON S, —HATAOER THIFROM
FHRBE D - 12 D. aromatica 3, CORBRTIWHHERRFT L EMBED-7DT, RROFEBED
SOREEET A6 LI,

BHFOBPLZORDOERICOREHEND 2L 5T, S talura & H. odorata IBFFFE, WisFkiEdL
KARE L, D aromatica & I palenbanica ZHFOREDTON, ZOLEEREDHTH - 72, B
HAOKBREBICOEEINILBAONTNEDT, CALOEREI THATACERELL LR
bhdhs, BHEELGPLHBE, S platyclados, S. talura, S. assamica, H. odorata, D. aromatica,
L palenbanica 13 &3, BHEHRICBERLRRESL LTHTF oML,
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Table 2. AFKEBIUVEED 120 L0FRERELZHKOE» SO

HFELHFHEOLER ‘
Outgrowth of lateral buds from stem after decapitating and defoliating
B OB n H * D H =1
# | Age of C%te-ﬁ} S Days after-treatments
Species seed- - IR
lings gory, 8 13 21 29 39 59
A o | 1 2 5 5 5
S. laut 1 B 0 — .2 0.5 1,0 1.4
¢ — - — - = 3.8
A 0 4 S 5
S. assamica 1 B 0 6 1.5 .3
C - _ — — 0,4 3.4
A 3 5
S. talura 2 B — 1.0 .9 3 3
’ C —-— —_ é 8,2 13,6 19.6
A 0 o 3 0 0
S. curtisii 2 B 0 0 0.1 1 0
C. - - - — - —
A 0 Q 2 3 3 3
S. marcoptera 1 B 0 0 0.5 1.0 9
C — —_— —_ 1.2 6
A 0] o] 5 5 5 5
S. ovalis 2 B 0 0 11 1.5 1.7 1
Cc — —_ — 0, 1,4 3
A 0 5 5 5 5
S. platyclados 2 B ) 6 1.5 1.9 2, 2
C —_ - —_ 2 4,6 8
A 0 4 5 5 3
H. beccariana 1 B 0 , 2 0.8 0.
C — — — 1. 1.4
A o] o] 5 5
H. odorata 2 B 0 0 7 2 1
C — — —_— 4 10.0
A 0 5 4
H. nervosa 1 B 0 1.5 L1 3 1.3
C — — — 4 2 1
A 0 0 S 5 5 5
D. aromatica 2 B 0 0 1.1 .2 Y 1.5
C — — . 0.6 3.0 7.8 14,5
A 1 4 S5 5 -5 | .5
I. palenbanica* 2 B — 0.1 0.2 0.2 0.2 0.2
C —_ 0.4 10.8 15.8 16,2 24,0

A : 5 AMEEFHOHFEL, Number of seedlings sprouted/5 seedlings tested, B : % 10cm4 h DFIFH,
Number of sprouts/unit length (10cm stem), C :BRE#IEEOEX (cm), Length of the longest sprout
(cm). * HE#, Legume.
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3. BEAROEEE X CKSIRELIES ,

BREEOBHE TR v M LT, BAOCERD » SEM) 2 TOMIC, EARNRT Y OERRE
CBbND, FBHAOEROKMRERBEECRS(BETICEEL{ALRTNS, £Z THE
hICEARD SDKRADERE LA OB RDKMRENERICE XIS TEBC OO TR

(1) #EEFHE: .

HIESEMCE T ont 2 F4 S, singkawang & S. leprosula % 70 K¢ DHELYD, - BIECEREIC IR
L7, KT 20 2MAEERK cm OERBEE O CRBER VI, BRY 0 REEHRCANTERN
WCHEB Lz, RIRIZ 21~28°C TH-Tco SATDEHI LTHEMERZAEL, EERSOERIEER
BE L, BEEOOVIE SKMEREMZIZE LD 2 H 0 AT SOBRKEEERROHL, #EK
IR 7o, <

(2) HREIEE .

FALREORHRIFELHT, BHAOKIEERIEHR B LRI - (Fig. 2 £), S. leprosula 3
S. singkawang £ ORI EBRED - 1283, CHR—D2RIRIHEOHARDHFHBPP/NED - oty B
EEZOND, KSHERN 10% Mtz 2L, HWHREBL GHARZECHERELBDLLSTHS,
COKRSREBH D5, BARKEARRBICAS DEEDN S,

B HOEAOKMRIEL FEROBBRITHEL LIHIZRLTH - 12 (Fig. 2 ), KOTHERY
5~6% ETREBFRITZIBLEASBTLEVEITH SN, ThLDERT L LEERIACEIL
Foo HADYEDHELT KA HRED 109 Jik &30, COBRBAFEICHBELTH % Bk -7,

RIEEBI % UATHNE, BAROESRIEFBHEIELRVWEELNIDT, BHEI S

0
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[
e, r
—
10F 0\0_\0 \‘
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S g H§ %0
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%3 oo e

2 5 -~ ®
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20 r P \o a
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Fig. 2 ## (A) BXU BKEM (B) £V &t o BKEAD KFHERE
(ZBD EKDEEEDES S. singkawang (O) B LU S. leprosula
(8) BROERE (H) ,
Water loss from stump seedlings during storage 'in closed (A)
and ventilated (B) plastic bags at room temperature (left), and
relation between degree of water loss from the stumps and sur-
vival rate after planting of S. singkawang (O) and S. leprosula

(@) (right).
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BHEZANSC LIk, WHES b 2BMU BT &b, 1PAUERRT &N

CORENED SN, FHEROERTR, AU 0% BEOKABEROUKRTS, REMEFELL

BA (B oBERIEHEEEEA @5 TRNTEL -1, WTNILTS, # Y HICHRkE

EEHTACLIZED, BADERD D SHENTETOMOHADEREETHBE > 22 &b oi,
4 EECHIEITRHEPRLEVRORE

TENRHFRTHORBIC L > Tk, BREOBESTE AT HENS 2RESEONTE Y, BER
2K E LTED 72, S RHFRERT 2BRBEHS N, CORRE LT, (1) BROEFL
MENT, WHEROEICKZZEBBOBMMAICAHS S RTOBKMBBZILRIZY, (2) BECHERES
EEHDILN Y, HFCROBANENT, K - BLORZRBICHAMENMS 6305, LEMNE
ZoNl, £ THAFNVE VB X ZIROFLE « EROEES KUBHEATOMIEIC X 5 RO mExE
ZHOHERRPD, BEHOFERE LB ARSI,

(1) #EEFk

EEra : ERROBEECETCONT: 1.5 4 S. hypochra % IBA L Atonik (44 F#4 = VS %
BATERRREL, METER) 0N EFNOBEOEKIC—ERKER L1 (Table 3a), MEFTICHEA
RERRIC L, #Y45hiz 1 A L. S0E 10 R >O#EAREH O,

EE b : EERE 2.5 AR, EE{LFEEE (Nitrophoska-blue, N: P:K: Mg=12:12:12:2)
ZRy bUD 1L.3g POME Lz, HIE BXU EERED 1.5F4 S. platyclados & FHE O 2 F4£ D.
aromatica WHEIBHRICL, EEa L D005 BED IBA i 2.5 L1z (Table 3 b), IBA
BT 2 HRGRTR Lo BR 2 B 10 KT 2R,

HEAC  MIEROD av oY — MR IC BN L54ESE S, curtisit £ » B IC Nitrophoska-blue %
L3g oS L, %1, 2, 32hHECLICHALER -, WD 2 BAjIC Atonik 2,000 f5&
Ay MDD 20mlFO5X7, BARBKRRICL, EBbLERIC 2 AR L bOEEMAE 10K
TR, '

(2) #REER

#RiE Table 3ICRTEBYTH»7co —RITA —F ¥ VERH BRI T 2 X0, BRETHTRD
ERERETIEINTOE, RFREOEAIAY 53 IBA EE®D 500~1,000 52l EDERE TR
BLkH, EBa bOEb5TH [BA UEICLZBERDM LD S117id » 72 (Table 3a, b),
ERHABETISCHEISN A ENXZED N, Atonik B d IBA LB L ZIFAKSHERERL
7z (Table 3a, c),

BAROERICHT 2 WEOHRR, —CERCHEEFCEDNE, BE&k2EBMb T 5L, ERERE
Kizh, ERSEREZHET 5, ERAOBEAKIE, COXHIHESHIEEMEE S REESEOMICED
Stz L LBHBROESRICREIEOARICIZ2ZIEFEALERED SNIE, -7 (Table 3b, c),
bodd, WHFRIBWEEOFVED -7, HFROBFERSELEBEOFVELS - 1200, HERIBHE
B - MBS CEMIE L 18- T,

EERDEN S. platyclados 2 S. curtisii OB AIMY, BRORELEE LCHERTE, HEEE
DB S, talura R S. hypochra WCHIT, KL OBEOFEMNIILALERONE L -7, MR K-
THFHRIEDONDE LT, TORBNIESTFOOER, BROFECEHERS2D» S LN,
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Table 3. BHBHEEOESCEIITEERDYDE LEHOKE

a: S. hypochra DEZEE (%)
Survival of S. hypochra

Effects of some plant growth substances and fertilizer on
survival of stumps transplanted

99 —

7 M 7 B B Time of treatments
Treatments Concentration 5 min 5 hr 24 hr
I

10-M 100 100 42

IBA 10~¢M 100 100 100

107100 100 93 83

] X 2,000 67 93 75
Atonik*

X 4,000 100 100 92

Water 92 100 100

* Solution containing cytokinin-like substance.

b: S. platyclados & D. aromatica OPERLEEER (%)
Rates of sprouting and survival of S. platyclados and D. aromatica

HSp eci esﬁ S. platyclados D. aromatica
. JB* + - _
Fertilization
X Gy¥k A B A B A B
Category %> (%) (% (%) %) (%)
10-5M IBA 27 0 20 10 20 7
107¢M IBA 33 7 10 0 13 13
10’M IBA 33 0 0 27 20
Water 54 20 10 o] 27 7
* -+ : HifAE, Fertilized transplants, — : #E#EAEH, Unfertilized transplants.
A :H§3FEH, Rate of sprouting, B :J/E&EE, Rate of survival.
c: S. curtisti OPFFRLFEZFR (%)
Rates of sprouting and survival of S. curfisii
HE#&O A K
Months after 1 2 3
fertilization
*

Fertilization + - + - |t -
Atonik A* 40 40 80 10 70 40
(X2, 000) B 0 20 10 10 30 30

70 60 60 40 60 2
Water A °
B 50 40 50 30 20 10
* +, —, A, B OitEi2 Table 3b LH L,

+, —, A, and B are same as those in Table 3 b.
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Tabled HAOBERREBHEHBOFTEOHE R

Relation between diamieter at root collar and survival of transplants

ﬁSpe ciesﬁ S. assamica ' S. ovalis

BT E &R 4,5 6.0 7.5 10,0 12,0

Diameter range ? { { ! ! { !
(mm) 4,5 - 6.0 7.5 10.0 12,0

o R ¥
Number of 15 23 26 12 13 16 9
seedlings tested
H OB K ¥
Number of 10 18 26 12 3 7 5
seedlings survived
EE B E ® 67 78 100 100 23 44 56

5. BADKE X LiEKE

HAOEESBHEBEOEZECKEEETIcLRLI{ALNTHS, BAROAS X LBEEORMIC
R ERBEFRMED OGN EET A NTEHBEARATOIHAL TN EY, ZCTRBADBITOKZ
HEEOBBRIC DV THE~N .

(1) #E&h:

SELED S ovalis B CEEREKY) BXU 144D S. assamica B (0~67% DR 4 BEOENT T
BTl#y PHE) 5, BEROESTAS 10 XKL LEY, BRICXVBHBEE L,

(2) HRIEX

RIEEMNASE {RBIELEEEERD SE 2EMNMEEE bic M S/ (Table 4), EDORKEVEAK
RBENOEBTRENRTFTEH -2 L2 EKT 2 L3k, BERICEBINZBASIBBNC EBERD
BECL - TAEMRKE D THELERL OGNS, BHOBEMATIE, ZOKRI XL DEFMUE LEORE
FLTERINIEANS 5, TRy VHHNEETH S0, BYUDOFEMNZVO T, BEEOHEAR
HIRORENEL, VHYIITRIBOEHRES, BREOBHEICHE L /- BFHEEORILLSROBET
559,

6. ¥ & »

HARDOH FPEXRDABRE LU LLBRETBHETACEIRKD, W20 0 727 +H#HE, Al
S. assamica, S. hypochra, S. singkawang, S. laut 13 & THBHIC L A3BEITETH B C ENREE
720 -—F S. curtisii, S. ovalis, H. beccariana, H. nervosa 155 TI3EWBEZEH LI FH OF W FEFER
HED, BREOBRIENICHETS B LNTRSNL, BHREALSE1DC, BHOEY
Ve VOB ERB A, BRICH R TR TN 5 OBRRED BN - 2, RILENAS
HUBORE Lt AR EERNBD - o, BADEMD 2 Sl ZTCORDOERDERR, £V RICHE
KEFHT LRI, ERBRTSHT 2T L8051

I BAOES - £BLTEBTASA

BERBERL, ECBENFE L TESMTHHRTE I X552 TOME, BRRICEENIEBS
ZNALT, BOBFBREOERET ), BRICTERAVEVRE, ChOHABREORL - £RIZF
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NWEEZOND, COBEETEAHEVRYEC LR, BENOEESL KUBHROLERERCEET
BOREE LN ETH D, ‘

MR & - THREOBBEMREE R LT, BEEOMLERAIY, 2OBRIRZEALHD NG
Pote, BEETRRCRBEETH ENILN D, HERKLALEAREOTLE  ARICEELEE
ERLTNZLDEEZ OND, FHRAMME LTRTARALEEBELLOTH S, B 7 23
HEHEEONAERAIKRETE, ZRRREOERIZRLALED GNP >, TARAKES
& bhic,

CDBETR, BHETARADBREDES ERIC BLETHEBPTARADERICEGAS2, 3OB
BERS JUSEHEC OV THET 2.

1. BHEBEOBKRREETARADEL

BEBICBRICE TN IR TA SRADBHECROERECFIRAINZ N E S AL B odic, HEEO
EiLEGEINI TARANOBHKDOHRLERIICAIE L

(1) #e&TE:

B D 2 4 S. talura & H. beccariana A% 0 KERY, MROFEIC K D EHRBIHE L
fro BHERIEBRICIENCDE 5 KT DOEAL DHETOE (REM5em) ZHRM UL, COEREE
BIC50% 7 v a— VIR L, BEZEROETEH22FH» 5, HAKEZ-T3ET2OTARAN
EROWAEREK LT,

COWE A a—Fea—FAHVEKE (3—FhY) 1gda—VF1lg% 100ml O Kic B8 FitiRL
T, CARANERELIDL, BRETTTARARDROZDLEZIE Uiz, HIESEDL, TASAR
D% Y BADERBABESDOBEICLD, 0~+405 BB, BARLIERYD 6 HD IFOE
OEHEARD, CNETARABRES Uic, COEKEIIENNTEBELRRL, MHEEZRTRE
LR AN, BEEE LTIOEHELHV, UTOERICBN TS, TXTHROFETTA
RABREERDI,

(2) HEREIEER

EDTARAR AT E W IBOEF OEMITHICHLE LT, S talura TR, HFBHILHE
TREBTARAMREEAEE LD o188, HFOERSHES L, Thid#kED Lic (Fig. 3).
COTARADRENZ, KT - AREEOEE TE Uichs, KABTORLRIRERLOPPEN BN
BH BT, MBRTEAREBOTARASBRER, UTOERTLE DA, LOMBBRERL
7eDT, TRTOEBERINHEOBE TARALOPNTOEFRR LT

H. beccariana OBAICIE, BRHOMADOHFE TARAREFCDSEL, FRLULOEKTTARA
Hid4 B Sz (Table 5), ZMTé —BHHFDLERICH > T FETA RARBRDT 2 M
W& Shiz, H. beccariana 1 S. talura WCE~T, BEEPIEROFEIGEN S Zic, WHHEEIIEFITNS
S, BBt INHDT LR, BHERBEPBOARCHA SN B BHRAEETA LAY H. bec-
cariana \CIEBICHR D > o2 EMFREBDONS, BHETASZADBDIENC ERTHREDOESICOEE
Lz Bbhs, $1bb S taura T2 100% &% L7cDIC, H. beccariana Tid 80% DBRMEHEE
FELEH, 4hARICE 5% LHEEBESRD -,

Wic bili~rc & Hig, H. beccariana BIHMHBHFRENZHRBCOERTH S ot K TA S
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BHENOBH
Days after transplanting
Fig. 3 S. talura HADBHEBDOIE TA RADELL
Change of starch reserves in inner bark of S. falura stems
after stump planting.
EERF— Growth Stages
0 : BfEal Before transplanting
1: QUSEEE, ARR4 Bud swelling, new root tips developed
2:WFE lcm, HESHRE l1cm in bud length, many root tips developed
3: BHEEMEY, FRE 4em BT Initiation of leaf opening, new shoot length is below 4 cm
4: Bl ~2HBHL, HRE 8em BT 1~2 leaves opened, new shoot length is below 8 cm
5: 2~ 3 2B, HIcK 12cm 2T 2~3 leaves opened, new shoot length is below 12cm
6:FE1~2HERkH, HEE 15cm LT 1~2 leaves matured, new shoot length is below 15¢m
7:#2~3BUR®, FH%E 16cm P F  2~3 leaves matured, new shoot length is below 16 cm.

Table 5. H. beccariana DHEAREICET SN AT TASADBHEEOEL

Change of starch content stored in stem after transplanting of

H., beccariana

HETASRABRE

Grades of starch reserves

+1

BHEEOERRAF -V
Growth stages of transplants

L.

A
Before transplanting
LA%; FORHELSONT
0.5month; No bud swelling

1 Atk BEEFERRR, ARREEIR
1.0month; Start of bud outgrowth. 5 0
No formation of new root tips.

L5k BIERD 5, AR 1 ARG BRER
1.5month; Start of leaf opening. One seedling 4 1

formed new root tips.

2.3 A% 2~3WDELM, LEO/NXIBHFRERK
2.3month; 2~3 leaves expanded. All seedlings 5 0
had a few and small new root tips.

0 O~+1
i 34
Number of seedlings
4 2
3 2
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ABLIZO EEFEOERPEN DI, BHEEIEAREDSLAR LRBCERIE SN 5, XAR
DEOHEICL - THIRENE &, BOERBET T LRBIAONTV S, L THBRTA
RADRRIIBOEREHERE, DILUREBETOBETHRKIRZCIIHPT LS, TUBHFR
DBENHFEROFRTEA S, WFIIZLTE, BREOBREEOMRLEREIERTA RARKELTSE
D, BHRICEFBTASANERICETNTOE T &, BETOESE - ARICE - TEETH B LI
BIxhic, ’

2. EMTARALIBKEDES - £R

BHREOBHOBA, BEOKEES, L B TASADSOUEADEERICKET DL LHE
TIREE NI, £ T2 OHABRDOEER CASABREL ThOBEROES - EEOBFIZ20T
E il

(1) #EEFHE®

144 S. assamica By FHi& 2484 S ovalis BHFHA WL S0 RL BHRICE DBEKBHE Lz, Bl
ANCERZ & DFFETA RAMEREREEED 1/2 OB S OB SR L7, BAOEHFRBIIBE
ADABICHEL, TOBRLERILOTARABTHEEOEBL RD 2,

(2) #HRIEER

BHAOZOAMBICE INIHERTA SA L BEBOEEROEMFEE Table 6 IRLI, HHES
SR TABADENARELEEOEERER L, LB THETEE LK DI, FHTARA
PREEOFBCH L TEEREYER LTV AL EMmRIN, 2o, il UEAOEKPE
TWHEI, HILEP TR FULEORENREFLI TR, BEROENSENE RRT2EH0—&
LT, BHAREBRTABARSFIATESCLAERLTN S,

HADEB TARADELRBEEROEELITEL, WFEKONMPERCLEETLLEL 005,
Z T S. assamica HAERNT, BHEBOHEADTABRAERE, BITROAXX, BHEBROHEFEKO
AR (220 D3 20BBIOVTRRLTAL (Fig. 49, R HohBTEL, BBTARA
BENZE, FMTERRETE, HFEOPRAERER RIFTHLLEA 5, BIBENRENCE
3, TNHRT BB TARATHB TS I2EMMNI L LERBKRT S, Lk~ THINEBETH 2 TA
BABBEDBRILTS, ERASVEROFBFRATE 3 TCARARBENONERTH 5,

Table 6. BHAZODIETARABBELOEZFRICEIITHE

Effect of starch content stored in stem on survival of transplants

TASABRE » - N
Starch grades O~+1 ti~+2 | +2~+3 | +3~+4 +4
S. assamica
A N
I%o. of %seedli%gs tested 7 8 9 15 11
: (%)
Survival 14 63 100 100 100
S. ovalis
oK %
I%o. of geedli%gs tested 10 12 18 9 —
- 5 (%)
Survival 10 33 50 78 —
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I

FE&
Length of new shoot (cm)

4.5~6.5(A)
4.5~ (L)

+4 + 3 +2 + 1 0

o \&
ERTAGATHRE & S
Grades of starch reserves <

Fig. 4 S. assamica OB 2 AMOHELERECE JITTHHER]
DHARDFB TARALBTROFE
Effect of starch reserves and diameter at root collar on

new shoot growth for 2 months after stump planting of
S. assamica.

BHRETIR, REREESREINTHNE0DT, BHEKDEROERESEBICHIS T EBRED—D
Thb. BHETARADEOEAERNEL LI - T, BEREMETLEAPDTEL, NBEEDE
BEAOLOPTHEMTACENPHTES, LNKE-T, BEREOBHFEOIOSHTHRNTES
TN 2, LMo THERTARADENEAEZB TS &3, BHRENEETTS LEERCE
Tdh5b.

3. EERNEAOEETASANERICESIITRE

BEBTARADENEHAREB TACLRBEETH D EEL oM, KOEBHIB I N X IBEETT
MAEZBETCHESICE, XAROENTH L TASARERTHC L8P ETHANE, £CTET
EROBEALZLLENXT TECHROERTARADERORTFE N,

(1) #MRETE

S REA 85, 73, 53, 32% KA LKL v P B XUKIKD FHHEMMEDNM 15 9, 6, 3, 1.5%
DL T AICKIENEIE Lz BHRO S. assamica (A v FDA) & H. helferi @ ¥ v 'EEBWO 12,
S. assamica 39 P AARIC, H. helferi 36 AL LFRIC, TLEhOBAREINIWETARASL
BE L, WETASATIEICE, WBEPLEI0R, RELOBART DOEAREMAO, ANHEA
DkEx X2 Table 7 DEBYVTH %,

(2) MRLEH
S. assamica ® 100% X (i) OEARZRICELZGLINT, EESESBI LRI LRRBENHE
ATH-7 (Table 7), FHZOBMERRVBVWICIFATEETALVOATHLAEDT, BHTIEER
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Table 7. A CARAREICAVEERD K E &

Height and diameter of seedlings used for starch determination

E%&%@ﬂ H xr B B Relative light illuminance (%)
Species | of shade 5| 3 | 6 | 9o s3] s | 75| e |00
. H —  — - —  —| 40.0 44.5 37.5 34.3 24.6
S. assamica 9

D — - - — — 54 63 58 58 3.5
. H 8.8 9.8 11.5 13.0 14.5 19.5 20.3 16,3 17.4 15.4
D | ns 1.7 20 22 =26 36 41 40 3.6 3.8

H. helferi g “
L, | H 9.4 12,0 15.3 19.8 24.2 38.7| 37.9 31.4 27.8 247
f D L6 1.8 23 26 34 57 59 58 58 55

H : %%, Seedling height (cm), D :##, Diameter of root collar (mm).

Table 8. [ERRFCE T oI S. assamica BIARDEDITETA A
Starch content in stem of S. assamica seedlings grown under
different light conditions for 9 months

HEXRE (B TARAEMEE  Starch grades
Relative light
illuminance O~+1 +l~+2 +2~+3 43~ 44 +4
100 5% 3 1
85 1 1 2 4 2
73 1 1 6 2
53 1 0 3 3 3
32 2 2 3 3

* A%, Number of seedlings.

BTH -7 EbEFTRROFRCE > fep b LI, Licdi->T100% RERALTEZ S &, 32~
~85% DD HFBET TR, BROHBTASABRE KT BZEAL BB cE BABNAD
(Table 8),

—fRIzBh OB TORER 107 lux 28Tz 3, Liht-TREXTHAPITIIIFH lux g1
priicish, BHEHEEVWDONS S. falura THRARBIEBEMOREILIT2Y, DX Ik BE
LLERISNTORVEETRE, TARAOERRIIMShIZNES5TH 2,

H. helferi D6 »ABE 1 FHOBARZICEENTA A% Fig. 5 iKRLZ, 6 »AETIE, B
BEREBTASARBLT 2HESA DN, & ICHEERED 30% BRI Tici 54, ZOEH
BP0 L%, LU 1ERIKE, HEBESKH 10% S EOB3 S0BRTil, FETALS
ARIBEAERLLEIE -1, -

ERBRROMKBRTE, COMBRILEAHESSN 2 EBELHCINTNED, LTk ERE
OFHFTH, H helferi 3bTHT2TRIBY, TARAEZERTIUELET20LBbN 3,
U LAERDOT 0 L B 5o o BSEERZBLT OO EFTI (Table 7), 144 #E8L
THEBTARADHEMIIREALBRE L1

P EoERd o, HOFIRICK - THETARADERRIBL T2, 2hdp R DERERR - TR
LHTREELITHE, LEB-TTARADERE LS\, SHEFENE, 0BRBROBRETTH
HAABTACLRAETHEEERLS, LHLCOLIRERETR, BAREESKT, HiksIK
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Fig. 5 WAWANNBED S & THTH H helferi HRD 6 1B
(FED &£ 1258 (ERD) BOlETARA
Effect of light conditions on starch reserves in stem of
H. helferi seedlings at 6 (lower) and 12 (upper) months
of shade treatments.

TH 5O TEBBOBEICITES BV, ERBZROKETR, S0~BIREOHNBET CRLBLLEE
bh L LAEAME Sk,

4, BWENSERAOEBRTARANDERICE XITTHE

B LIc & i 7 s W+ RBBOMAOARICHT 2 HEOHRIE L, BRI L - TLARED
EERCTHC LR, HRTARADENTHE S ARENS S, £ THEROEHRDOIFERTA RADH
BE#E~I,

(1) #REFHE

Ry VEZD 244 S, talura & S. curtisii HRICAE v 4D 1.3 g @ Nitrophoska-blue % #i5- L
oo TNOOWAREMEHOLE &3 1FHBLEREEL LR THEL, 20AERIZLALED
SNBOBREOSDTH - oo HIRER2BHMCEICAEAT DOMASERL, HEBSOEDTARARE
HIE Uiz,

(2) HREEER

ERATICE, BEARENRET ARBERLTHREDT, FETASRARDEVSDETFRLT K
B8, WEES BHBIEFTICPIE DO TALAEER LT (Fig. 6), MK, BAREEIEREELHEE
L, ZDEBTARARBICERD Ui,

PEDZ LRESRDOEDICHBEINETH S S, BIERTIIERBEIRRD D, HAREVHBER K
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Weeks after fertilization
Fig. 6 S. talura (FR) & S. curtisit (FXR) HAOHEREOHH
TARADEL
Changes of starch reserves in stem of S. talura (upper)
and S. curtisii (lower) seedlings after fertilization.

DTABRABECAINIEEREr -t bDLBbN 2, BRI X » TREBRBRMENRALNEE, C
NETERLTORERTASAZ BFALTERERD 2 0DIC, FRTARADBLSSEL&EE O
bolBEbh 3,

HE#OEE CASADEDIE S. curtisii TEHKREL, p2RBICbIs, BBT5X2C, S
curtisit QEFEBABTRETANRTASAZERT 5 LBDR0DT, RAREVRERITEENIC
FRINZMERHZHEBbNE, —F S falura 3 BZXEZED TARAELERTIHENDSD
T, TOBOHBAITOEI, BEGEDP-1DTHS D,

BERICTASARRICERESOBSZ IR, BHEROBEARDES - ERICE - THFITHBHEE
Hh30, LipL M4 TRUIZEDIC, HRICE T, S. curtisii % S. platyclados DEZEROA L
RIFEAEEDUE DT INHDTEDD, BICHRET 270 TR, ANOIETARAZE L
D, BEEEHLIVELLBELNE)ITH S, SEBHROEBRIBEFROERICE > THLLEH
R¥H bl BROBEIER,

5. EAOEWTASADESHEL

BHTIE, BERCEINITBRTASARN FHCL - TRELEDI LRI FOINTVES, &
E -HE - AROVTN A LHUBRHECERSTOEAFENKAET TR, FRTASABLIEEZEL
TEDL ST 2DEW I,

(1) #MHEHE

SHEDA v M (1.5~ 2 44) OHEBOELEEINITETARAL 1978FEI AL OEEDIR
FTEA LETDHE Lice 727U S. curtisii @y FPEHBERBRRO L -/DT, 197957 ALK
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Fig. 7 72 "7+ BN 5 BOWAZONETA ADEHE
Seasonal changes of starch reserves in stem of five dipterocarp species.
A : S. talura, B: S. curtisii, C : S. ovalis, D : D, aromatica, E : H. odorata.

BBHEAHERN ., BRI 1EI 5 R DL,

(2) #HREIER

J7IVS—A O HEZLAD ILEBEST P56 A0 128 16 3OMT, 14K 1945 Ui
s, EEHERERIR 27. 1°C G, A FHRKROERERIHLTH 1.1°C TH 5, FELENEIH 2,500 mm
THHH, BRBCEIELEGHNS L, TRLEREMARIIAD 289 mm, BRPWARTAOD 117
mm T, 1~2A&7~8 AEHKPPERBLILLES (Fig. 9, UL LERBVENEL RS LD
RHEFEEALL S ONBOHENLATERIETH 5,

ZDXINEEDOLETR, HADELEINAHHTARADEENLL T CHTDT, BFOLIT
S EHELRED SN - e (Fig. 7). BEERZ—FEREREEDSY, HREKRIET S 8
oD, ZOFHRREBRTCELS LN,

CCTHRSZIER, EHE LD DL ULABBRZENS SN ETHS, FRIFHTARAESE
WL RAUTIRET RTE (S. talura, H. odorata) &I {EN LV ~_ich 21T (S, curtisii, D. aroma-
tica) BB ETHD (Fig. Ve ZHETOERTE MERBEBEBEBNRL, BREOHBETE, -
foo ERFHERNFE -HFOHLEVZA—VYRIEHEFL, BRERIEREMNRICLLEBTLTOROEY
S KRS LOBMME 5L D IcBbhiz, 2L TCORRTARADEROZLIHBECEEOMEIC
E AR SEZ SN,

6. HEZLOEETAI A - EE - RATHROBE

HARCEHINZERTARAR, BEICX - TEOEBREABREL L LBWREINS, £CTHA
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WABHEONR TASASRELIEL, 2NE NI TIRENT L TELEHOBHEIERICE Y 5B
HOFEFLOBRE, S ORREHMEOETHORIERFL OBRIC DV TER LK,

(1) #EEHE

BHAOWANBLREFT THBMO 1 ~3 FEOWMAR 1RHEM D 5 KT DRIRL, HEBOEDONE
RICEENATMTARAZRE Lic, BIADERRT, HMTARADFHREMIBIELAZED GNEN
BETH-720T, MEIII79E6 BIC1BILETIT >/, BEBOESERR, BEZALBINETICH
RTE L RBEOBERHOBMBHEROBRTH S, LI -T, TASAMERCHOIEAMK L EE
BEAFANIMEEZLT L —EH LTI,

(2) MHEEEE

6RO 7 2 H+HOWMADIHETASAEREIL Fig. 8 KRTEBVTH S, ENTHOMEOR
BEICE 2 REBHBEOEERL G LTASE, ChETRRTEAL LS, BHEIBOHELRLE
(Fig. 8)s THHOBIRTARADENHEIEENEEENPHTE I L uFHEREIN, 12 TA
RABRED +2 UTORBETIE, WHEMETIEHAVENC L bbb,

RIZZh S 16 BORRSHFBICOOTH B EY, ThoRAE 3205/ Vv—TRAT OB &80

._o—-a
—o—
—o—

TANAEHEE
Grades of starch reserves
+ +
™ E-3
SE— .
—o]
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50 |-

EREL S UBFE
Survival & sprouting

0 /9, A

WIEES | 2 3 4 5 6 7 8 9 10 I
Species No.

Y A d e B ot © C <

Fig. 8 72,78 16 HOMADEER (Fi), #HFE (OKX)
(FR) BLUHAEZOEBETA A (ERD
Rates of survival (shaded) and sprouting from stumps
(open) of transplants (lower Fig.), and grades of starch
reserves in stems of 16 dipterocarp species (upper Fig.).
A : Species distributing mainly in deciduous monsoon and semi-evergreen
rain forests (north of lat. 10°N in Malay Peninsula),
B : Species distributing in semi-evergreen rain and evergreen rain forests,
C : Species distributing only in evergreen rain forest (south of lat. 6°N in
Malay Peninsula).
Species No. 1: 8. talura, 2: S. hypochra, 3: S. assamica, 4 : H. helferi, 5: H.
odorata, 6 : V. odorata, 7: S. glauca, 8 S. leprosula, 9 : D, oblongifolius, 10 :
S. singkawang, 11 : S, ovalis, 12 : S. platyclados, 13 : S. curtisii, 14 : H. nervosa,
15: H, beccariana, 16 : D, aromatica.
* EAXROEBRFER LD, Survival rate from S. Sasaki®,
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ot THbE (1) B~ 24 OWGEHRE KCEERSHK (v V1 2RO 2RI, g6
DS 10 EORWY) KEL LTHH LT AHER (Fig. 8D A), (2) ¥EREEMEZILRLE LT,
WRE TR LB 6B~ LA Y TOoRVAAIRE) KECHH LT ZHER (B), (3) RS
THRICOADH LT ARER (C) Ko ohfc, 72720 A B S. assamica & V. odorata i3= v
AREDIFIZABIC SN LT B,

Zho 3 BOBBREICE, BETARALEERCHEKS ZBEBIVE SN, A BOMEORE
TABABREER +3~+4, FEERIBH UELECHEL, BBozhLE +2~+3 L 50% LlE, C
BT F2LTFE 0% LT LB ote, ZOXICHBORRAHRSHECTNZRE, HRTARAL
WK HEBEOEERIET L, '

C OHIRORREHE FERMER, WMT51ER) SBRESHEYW £ Fig. 9 IWRLKk, CORTHSH
BCEL, CORMBOMBEORAIGEFNT 2EBECENIRNHBEOFRAONDN, TROLERDH
& RETHZ. LId-TAH (ere24%) ORBRECEFCHA S 2AFHEHFLTNS
LEZ B, PIAME, vt ol Y FOT v 2MAFCETILELTNS S talura BEFICEET 5%,
rRVORENRFBATIZL, TOBRAR1I~2 AOBRNERPICEET L, coLHicEmw= 44
ROBMEREVERCMA AHE L, LAREMETARAL LTERSRICHANICHET 2 HH5E
NLDEEZ ONB, T INOOMBRBEHEPHFRLGENLELNEDT, COXILHEEEIR
BEHOBRBRBICKH L TFREERUAFREE S KD THS S,

—%, CE (VA YT« BAx4R) OMER, TOEEZRELT, BRSESIREF T TEST
B, BKICEBOTARAZTRT A LRI, MEESESENIDLELI LGNS, T Ui

Annual average

T H R
(°G) (%)- {mm)
A 21.3 74 2330
B: 26.8 84 2033
c: 211 77 2499

ng[/\/\f\-« ; J]

7 7 %

= ]

H AN

60

500

" r_,;--rh

ok

JJ DpJ J DJ J D
Month

CJo=0-143 [EH0=14.3-33.3 @B0=33.3—100 HEMO=100—300

Fig. 9 ¥@7 97ORREWE T VI —v (A), F+o+HY (B),
7T v’ —n (C) OFHRE (T), BE (H), F& (R)
Rainfall types of the south-east Asia based on wet/dry
period ratiosl’, and temperature (T), humidity (H), and
rainfall (R) in Rangoon .(A), Chumphon (B) and Kuala
Lumpur (C).

_(FEOmmPITO A% _ (Number of month with less than 60mm of rainfall
Q® (Eﬁim()mmu_l:@ Eﬁ)xwo, Q) =(M Rameber of month with over 100mm of ratatalt ) <100
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A AR CHOMAOBRREOBEERBICLTHI0TEH55, BRCETAHER, A,
CHIBOPHMEE.L b-TVEXITH D,

B TARARPRERLEREHEICL > THH2BEHMI S 3 C ENTHETH 24, HEEGD
BEAWEOREHI 5 L RRETH B, LichoT, Eaw - 24 ROMBEICH U TERBEOBKE
HEZHEMAT L LHEBHNBEATHEELEbNE, L L, =LA Y7 - KAt ROBMEICHLT
B, ThEHERTICERERICELNT b,

T AN FROMBHIRARSITEL A 5 EY, Shorea Bth Eushorea 3 LU Anthoshorea 7' v—7",
Parashorea &, Pentachme [&, Hopea |8, Dipterocarps |, Anisoptera |&, Valica BOIIHT, W
BMHRIC DM LT B 100 BOE IR, IR OBRKEREOBRATTRIHES, IV EINT
WEHDEEEIND,

7. ¥ & ®

BEEHETIR, RORBETH D HEH BREEICE VDL, BARICER SN TO 2FBURKIL
B, LARTASRAZFALTHEDPROFEEB NS, Lich-» THBHEBOEBEECIBERIBARN
OB TARABSOHARZERIFTHH-ESR SN, COBREIIILE LETROBENL BEDHEE
BELT, ZOMBTASABTREAPHEMN TS LERBR LT,

ﬁ*@ﬁﬁfksbmiﬁﬁﬁwioféﬁbéoﬁﬁﬁﬁﬁ%%%u?m%wﬁfm EARDR R
TARARLIELIED, UL H helferi X5 KHEEOREVEETIR, 10~30% OHAXDEC
ATH, Wo BDTIRDBH, FBTASBATER U, ELBEBECREINTOAEAICENEEL
5L, HBRTASARBER—IFMNCELZERNBS DN,
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Bare-root Planting of Malaysian Dipterocarps*
—Effect of starch reserves in stem on survival

and growth of transplants—

Tokunori Mor1®

Summary

Artificial regeneration with dipterocarp species is likely to play an important role in the
reforestation of dipterocarp forests in Peninsular Malaysia in the near future because of the
marked reduction of forest resources during the past decade and the difficulty of obtaining
adequate natural regeneration in hill forests. Although the artificial planting of dipterocarp
seedling stock has been carried out on a small scale using potted seedlings, this method usually
entails high cost in the hill forest. If it is possible to carry out a planting of bare-root seedlings,
the cost of planting could be substantially reduced and the reforestation area would be expanded.

Planting of bare-root seedlings involves removing the seedlings from the ground and cutting
off the water continuity between the soil and plants. Even after the seedlings are reset in
the ground, there is most often an excessive water loss by transpiration when their roots grow
too slowly to absorb enough water to keep up with the transpirational water loss. In order
to minimize the water loss from the transplants, the defoliation and decapitation of the upper
half part of the leader stem were effective to increase survival after the transplanting of bare-
root seedlings in many dipterocarp species. This planting method, stump planting, appeared
to be one of the best methods for the transplanting of bare-root seedlings.

The stump seedlings of Shorea leprosula and S. singkawang which lost water to a level of
below 5% of the initial seedling weight showed the same viability as undesiccated stumps.
Since the water loss from the stumps stored in a plastic bag was less than 5% within 2~3
weeks, the stumps could be stored in the plastic bag for the period between their removal
and planting in the field.

Some dipterocarp species such as S. curtisii, S. ovali, Hopea nervosa, and H. beccariana had
high mortality in the stump planting. These species generally showed poor development of
axillary buds or high mortality after the bud outgrowth even in decapitated-but untransplanted-
seedlings. A trial to stimulate regeneration and growth of roots and shoots by supplying plant
growth substances (IBA and a chemical containing a king of cytokinin : Atonik, Asahi Chemical
Co.) was unsuccessful in S. hypochra, S. platyclados, and Dryobalanops aromatica. Similar were
also obtained by applying fertilizer to S. curtisii and S. platyclados.

The starch reserves in the inner bark of the stem actually decreased after the bud out-
growth in transplants of S. faelura and H. beccariana. Furthermore, the survival and initial
growth of S. assamica and S. ovalis transplants were related directly to the content of starch
reserves before planting. The larger the starch content was, the higher the survival and

Received April 1, 1981

(1) Silviculture Division

* This is part of study which was carried out at the Forest Research Institute, Kepong, Malaysia from
1977 to 1979 under the cooperative research programme between the Forest Research Institute in
Malaysia and the Tropical Agriculture Research Center in Japan.
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growth were, Therefore, it is clear that the starch reserves stored in the stumps have an
important role in the regrowth of the stumps planted. This result also indicates that the
content of starch reserves in the stem may serve as a good indicator for plantability of nursery
stocks.

The starch content in the stem was generally scanty in the seedlings grown under shade,
especially at levels below about 30% in relative light illuminance (RLI). In H. helferi which
seems to be a shade tolerant species, however, the starch reserves accumulated gradually even
at levels below 30% in RLI and after one year of shade treatment the seedlings grown at
levels above 10% light conditions were similar in their starch contents. The starch reserves
in the seedlings after fertilization decreased slightly and recovered soon in S. talura, but in
S. curtisii their reduction continued at least for 12 weeks. It is suggested that S. curtisii does
not usually store a large amount of starch when it is growing vigorously.

The content of starch reserves of 5 dipterocarp species was rather constant throughout
the year, and species such as S. talura and H, odorata kept a high level of strch reserves, but
S. ovalis and S. curtisii held a low level. From the starch contents in 16 dipterocarp species,
it was found that the species with a natural distribution mainly in the deciduous monsoon
forests in Burma and Thailand had a high level of starch, whereas those distributed in the
evergreen rain forests around the equator had a low level. A high level of starch reserves
in the northern species may be a result of adaptation to the severe and long dry period.

The northern species such as S. hypochra, S. talura, H. helferi, H. odorata, and V. odorata
always showed almost perfect survival in the stump planting, while the southern species such
as S. curtisii, S. ovalis, S. platyclados, H. nervosa, and D. aromatica usually showed a level of
less than 50% in their survival rates. The high survival rates in the northern species may
not be due solely to their high starch contents, but also to their xerophytic characteristics
and high sprouting ability. The southern species which usually inhabit warm and humid
climatic conditions during their whole life may not be suited to the stump planting of bare-
root seedlings, but many of the northern species may be outplanted in a small logged over

area using the stump planting method.




