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ABSTRACT

Pararubber plantation has currently gained popularity in the northern part of Thailand
replacing the corn plantation. However, most pararubber plantations are established on the steep
and high altitude which causes the soil erosion during the rainy season. With these regards,
intercropping with pararubber trees would be better than a monoculture crop for both economic
return, and soil and water conservation. The objective of this study was to investigate 15 seedling
species that has been reported to be shade-tolerant, high economic value, and good adaptation
to the weather in the northern Thailand. Relative diameter, height, and number of leaves were
calculated under the different mimic light intensity below canopies of pararubber trees at the age
of 1, 2, 3, 4, 5-7, and 8-10 years old with the light intensity of 100%, 80%, 60%, 40%, 20%,
and 10% of that above canopy, respectively, at a nursery in the Faculty of Forestry, Kasetsart
University for one year.

The relative growth rate of all species decreased as light intensity decreased (as pararubber
age increased). Three species with the highest growth rates in this study were Alpinia galangal
(L.) Wild.) (Galangale: Kha), Piper sarmentosum Roxb. (Lolot pepper: Cha Phlu) and Tectona
grandis L.f. (Teak). The next best species in terms of growth rates included Mangifera indica L.
(Mango), Zanthozylum rhetsa (Roxb.) DC (Indian prickly ash: Ma Kwhan), Coffea canephora
Pierre ex A. Froehner (Coffee), Pandanus amaryllifolius Roxb. (Pandan: Toey) and Calamus sp.
(Rattan: Whay). Species with the lowest growth rates were Aspidistra sutepensis K.Laren (Ling
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Lao), Gnetum gnemon L. (Baegu: Leaung), Schinus terebinthifolius Raddi (Brazilian peper tree:
Matumkak). All 15 species in this study could be intercropped with pararubber aged between 1-3
years (light intensity 100-60%) without growth reduction. However, when the pararubber trees
are older than 3 years, only shade tolerant species are recommended including P. Amaryllifolius,
A. galangal, P. sarmentosum, D. Cochinchinensis, Z. rhetsa and T. grandis. Plantation should
be mixed between fast-yielding and big tree for long-term yielding which help to prevent soil

erosion and water runoff.

Keywords: seedling growth, mimic light intensity, Pararubber, intercropping species
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Figure 1 Treatment layout in the experiment with 6 different light intensities that mimic from
pararubber canopy ranged from aged 1 — 10 years old affecting relative plant growth
in diameter, height, and number of leaves.
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Table 1 Mean daily light intensity measurements before the beginning of the experiment to

ensure that the target light intensities are reached.

Treatments

(% light intensity when compared to the full sunlight)

Mean daily light intensity (%) +
standard deviation (SD)

80 (mimic 2 years old pararubber)
60 (mimic 3 years old pararubber)
40 (mimic 4 years old pararubber)
20 (mimic 5-7 years old pararubber)

10 (mimic 8-10 years old pararubber)

75.68 £1.48
56.24 +0.79
41.32£0.81
19.80 £ 0.70
10.16 £ 0.45

= b4 Y
manseuna s
o % 9 913 1A a =
Mmssanind lfduaifeudariaudg
AOUTUNAY 2557 Mnunasa e Tasdrulng)
ot Ialnusii endunissianiiouiuiia
v
Tumamidemniy 1aun uzuady 1hundania
NS A48T OUIA1Y WININTIN AT
yudgaaznun 1N dames v Tagwenew
A PR Vo A '
onnd iNvwamn naziiiosan linsweny
Y Y= A oA a o ]
voana liaaneeudenanurasnyuagd i ¥
d' o ) R
wniiga shmséena ldnauaalgnlunszans
wanaAndsiniiduimugudnais 25 wudmas 1@
a o < A a 1
AunanduiandoulgniidiuwauvosauyeTd 1y
@ 1 <3
At wazuzndndu lafledinazatedn qas 14-14-14
(Osmocote Suffolk, UK) 31181 200 n3ulunnnsza
v
o a o I
e i lvusnavass lsdluna 1 deu
! o A qy Yy (o Y o A A
Apummsnaaeaie lind Idlsuaamanduiiunm
nasnnnlsulsnanaslunaazyams
naasaluTlsaseuliilsmandeams 1audl 3ai
Y '
adlifiia 15 saanesen 13 nnalulsuseu Tae
1 (4] 3 A a A dy a
ANN9NIZNBVU IAMANNgE 30 uAAT Mo NLAY
Tulsaiou Tasluuaazganisnanouaazaiu
e B usveanssa ldudazasiiadiuiu 7
k4 v & =2 o . =
AU AsiuuHuNsNaaeIdudunu split plot 1aal
a I 1 o & 3
Usuauguiluiledenan (main factor) FINNIMUA
o ! 9 S A
6 5201 taz Tuuaazauduna ez N (sub plots)

2 Y
15 ¥ila uaazrialduIu 741 aaiulunmsnaaes

P v
(=1

asansal¥nd ldianua 630 du

U a v \
msIamsiulavesnd lilunsiazgansnaaes
ApusNIMIANEITIIMI TAvinad U
'l Y o 9 £ 9
guinadu anwgauazdwauluveandr ldyndu
4 @ a a2 ;/
Tu@eunuaius 2558 naziamsauladnasalu
A o & A a s a R 4
AOUNUAIWUT 2559 1o ans zrimsan Taduiing
(relative growth rate) vouaazdumeldanimias
Auanaeany Tagmsay Iavzdiuis laguenesn
I a '
WumaauTaneduduruguinaia (diameter at
breast height: DBH) dafuaaunniz Idvuuaz 14
A9 a A 9y ~ a
dudu (39w 10 ¥ila) 1o lfdugnimaauln
% Y s 9 A A Y 9
muduriuguinatosuniofiony Tiuaz
Ifigudu arumsiauTameduanugaazmsmy
srnuluiimsswnaluynaiia (15 via) &
F v
madu Taduiimsveaiia 3 ai muda ldanaums
Y
291
A-B
B
A A A o &
nnaumMIiie A Ao vualuAeunuAIUS 2559

a [ o o 1
maduTaduiing Juugazdiu) = x 100

A A @ 4

B fo v lu@eununIiug 2558

mytamaau Iaduins nieusuasudu

Ty A 9 9 oAy Y

yowmazaulunansudutaznaganie niaen 1a
Y [

fndonaz (%) daiuamn laveansarhuuSeumeu

nuanala laeihdeyaveannszauanudunasin

saufudImAuRasenlssumounu lunnaz viia

wazluupazyiammslSeumeununasveaunas

3 9 dyo (= =
FEAUANUVULEI HONINHRIMTI/Tsunenaw

uanaszIaazanudunas Tneihdoyaves



52 Thai J. For. 37 (1) : 46-59 (2018)

NaviiaINTINAL MInziana lihmsinngd

R 4 '
HUURANUFIUTI Y (interaction) 1119991NAIAY
1 ‘:i v v 0 Y =)
uanenan 18 lenansashuu)ana leenalinnumuneg
o = a P o A Yy v 9
NNMIUIINIMNINATIZHTDYAMINNEA1INT1AUAY
a d
M3IAATIZHAIN UL 5U5IU (analysis of variance:

ANOVA) reTilsunsuduSazl R

NauazI 1ol

a Y] v J =1
myay Taduiinsvesialuamsuiinmg
i Tnanaiinszaunnuduuasanadediiiod
aaa a v o 9 Y
NNFDAN P<0.001 TAsM AL Iaduing luaudu
1 4
HIUAUENAN (relative diameter rate) UG (relative
height rate) tazduauly (relative leaf number rate)
o % ' PN v o o
ILAAIAA Figure 2-4 Fanun mady Taduininig
muduruguinanaaussdoauiIN AL

o 4 a v o J
AN wazdwauly iesnnmsau Taduins

] 4 1 @ o w
masudurugudnatsanasediaiiisdidgnig
anaRauAn U NLEINsER DS08R 80 Famaneia
Souveasavni luannsssuma o1g 2 7 dawa

a v o 1 4
IgmsduTaduintmedudurugudnaisves
A A’I ' ° 1 1 o A Y .
Wyiuavaadiasedalienananiaesld (Figure 2)

v o d

dyaumaay Taduinineduanugeanaedidl
WedAyneananszauanuduasdooa 20 49
=< A 4 = A
nneduiieensoly 5 Yaull JwziEudwa
ﬂizwu@iaﬂﬁ@ﬂ@ﬁuﬁﬂﬁmaﬁ'mﬂamqq (Figure 3)
Tuyazimaau Taduinsmadumsiusimouly
185umansznunnszsuaNUTNLEeieen Tag
¥ v o =2 9 A A
ANUITULEIIZADIAARAIIUDIT D8R 10 IO
Vo 2 =< A ]
mvuegeawst 8 Yu'll Sezisudanalinig
A, v o A ¢
mindwanluanas (Figure 4) dariuiiasn 19y Toand
vnludaiuun Iz aunsalgniuiuenams
ey 8 U Taeh lutianuuanaanawandaie

= @ Yo ' 3 A
W]EJ‘JJﬂ“]JﬂWihlﬂ’i‘ULLﬁ\‘li’Jﬂlel‘ﬂ



d

NIANIIUMAAT 37 (1) : 46-59 (2561)

53

*s109ds [oea JO S[9AQ] AyIsudiul JYJ1| Fuowe OUILIP

[eonSIE)S OU SUBAW SU “(£ = N) SO10ads Yora JO [9A9] AJISud)uI JYSI| Yoed JO (TYIA Y} Ul 9OUSIQJIP [BONISIEIS oIk Jeq JOLIO OB JAOQE SI)J] 9SBOIOMO]

(Ty=N) soroads juerd yoes 10} paurquiod Aysuoiur YSI[ [[& JO (A Y} UI 9OUDIDIP [EONSIIEIS I8 SIeq JOLID U} 9A0qe s1019] oseoraddn “(0L=N) [9A9]

Aysuayur ySI Yoed e PauIquIod so10ads [[e Jo (YA AU} Ul 9OUIHIIP [ed1Isne)s oe owely puadal oy ur Aysuajur 131y oy J9)e s10139] oseoraddn "VAONV

UM GO0 JO [9A9] JueoyruSIS oy} Je 9OUIIJIP [eonsne)s o) Judsardor s1919] JuoISIIp oy (£ =u) Jeq 10110 st pojudsald st ((YIA) 10IOWRIP JATJE[OI UBIIA]

(31 stpunad vuooay) G 1, <(1 vopur nafisuvpy) v 1, {(OA ((qx0Y) sy wnjdzoyiuvy) ¢ 1, (1IN SISUDUIYIUIYDIOD
v1812qInq) TL ((qx0y vipiopo padopy) L ‘(TONN wnupiydijpm uoipiy201n) SHS (Ippey snijofiyuiqaia) snuiyss) yHS
S(wers] (ISBIN'AN[) Po1ussy “Tea dzyuny| () sisuauis vyjpuw)) ¢HS ((ISUYD0I] "V X9 duold vLoydouvd vaffo)) tHS (T uowous wnjoury)
THS "(Io1owerp ur yamoI3 9ANB[I [[BWS B 0} 9NP 913y PIPN[OUI J0U Ik SA10ads qIoy) 931} pue qnuys ut saroads ()] JO YIMoIs I0Jowerp dANB[Y

wn

1

<

1

™
-
N

1

O H

Q]

—N\\\\\

O[]

= e

/.

oqe

T

]

qge

as

1]

©
©
[

oav

o

(A GHS VYHS ¢HS [4
\ \ \ N \
Bl CEf I ERY R
N \Dp \ 1 \
o] q q q q
q q q e %
e e \
q q \
qe W

. aodg
° gogv .

e

oayv 1q 0=\

I
0

LZFIHIMIN

w2,

LHS

AN

Y RTA1IEM |

7 91n31y

- 02

- oY

- 09

- 08

- 00l

— su
: =
e
(@) %0, mmm
(0) %0z ===
(9) %0y Y
(9) %09 ===
(089) %08
(V) %00, wmm

T T T
o o o
© < N
- - -

- 081

00C

(%) 1912wWelp aAnejy



Thai J. For. 37 (1) : 46-59 (2018)

700

NS
© —— S
MO oz WO Q%_g
< © o MMM - =&
© o N =
S
= 2§
() almy, <t %
© P U&Q{
O 25 =
@ = <
e E— —_
@ R E/E
< 2 ~ - < @A
S X
D~
L 3»—]
0 7722 SN S
=~ o — 5 3
m ESN\NN\ o0
< Q-0 s §
- —~ =~ -2
~CECON O o0 ~§§0
\Q\.—\.—\.—\.—\.— g 7 I\: ':QS
) O \O \Q \Q \o © & S NI
SXNXXXIXKN £ el
QOO0 0OO an i
00O N™ s T, W)
(m)] » =/ 2_‘
I I IH . e 7z
S wnn
(27BN

T
o Sy < ‘02
o, Szl T S 2
- ~
0‘“@ 2 N\ w Q‘§
S
Spugn @ oS
(_)“‘_j sl T 38
m s\ ) SIS
© oM an
)
1} 3:
oig O S L.
W g T < o
A -~ AN 7)) S @
c H S ©
S
© = ;
'7 o !—1M
o R\ v Uy
) 5 2
gD
m o Q.. T I "U@"
< o7 il O = =
SRR T 8§
© . —
<
wn
L =7
i O]
w 2 Hg ¥ 8%
S & =
n I
‘_‘\,
o ol <
m o ™ BT
& 220 S
< . oSS T o~
© o)
2 T — eﬁ/é
=~
® g MIMAAN I\\ I ‘5 S
® > 2 3

Ko
o O
o || >‘§
o - R
& SSEANNN L =
© S
T T T T T T 1 m%
=] o =] [=] =] =] o 3
S S S S S S PN
© [y < @ 1] - e
=
%)

(%) 3uB1ay aAne|ay L,

(Hopea odorata Roxb.); T2 (Dalbergia cochinchinensis Pierre); T3 (Zanthozylum

Pierre ex A. Froehner); SH3 (Camellia sinensis (L.) Kuntze var. assamica (J.W.Mast.) Kitam.); SH4 (Schinus terebinthifolius Raddi);
rhetsa (Roxb.) DC.); T4 (Mangifera indica L.); T5 (Tectona grandis L.f.).
Statistical differences are explained as described in Figure 2.

SHS5 (Glochidion wallichianum Muell.); T1
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terebinthifolius Raddi); SHS (Glochidion wallichianum Muell.); T1 (Hopea odorata Roxb.); T2 (Dalbergia cochinchinensis

Pierre); T3 (Zanthozylum rhetsa (Roxb.) DC.); T4 (Mangifera indica L.); TS5 (Tectona grandis L.f.).

Statistical differences are explained as described in Figure 2.
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