(8)

UnNafee

IR : NIHARUDETIUUIE L e Thy
o O
1Ay : WWDTIONMY  LRMUNY
YauTonn . MATUTRIN T LNERTNIUGMA  (WY1Y)

11BN ¢+ WYL

),("p/('\’—.

o s - o
YIZTIUN TG TRUINEE T TUNUD vy e o el

LR I R

o £ - ¢
(A7 . LRNANA AMAWTLRIUNT)
2./ Nl e

LN 4 v e e e

MIANAMNLTY BB THL NBINUL TBINT INARYIET L UU T L A THYRIN 38N
o Ta o = ' oo ' @ e - [ a, o
wgunaﬂuwu11Luﬂqiﬁu ANIVWIBHE LT NI INTILNEAT NIENTILNHATLRTANN IM
. Qs [ a - ) o L) a - = '
TLADFUNTIIYN IIWIALBUNABN uazwguﬂaqta1uqﬂa1ﬁn11un1ﬁLﬂun 9. 15y 10U
[ - = [ - @ o L [9 o as
ANKENITENAIINEINAUATUAIN T LNENOITINTIAUUBET LREANYERWaNNIYIAY
2 ' - [ nn'. HAQI&—& a & 2 LT
TINOWIWAUL @I LAY MM THNBTE I FWULNYINENA 8 WUBRIUAUABNI TTIUTIN
o ¢ - w ¢ - =) o ¢ & 2 w O
wuguasn DIANYIWUTURET NITLUTUULMIURLGUBR N L UBNAU MRS Ued My

PRI LA UDLUBUBET NITLIRNTIN QWH?ﬂHﬁﬂW?HRQﬂWTLﬁULﬂUQ LIRCNIIRRTA

a o % . ' o . ra -
nﬁ111u11uwugﬂaa1 1EANINTITIWTINSRINAMWUIUIFTINATUALLNAY 91108
@ o w & au a - o - w ¢ . a . 2
AINTUIRY  WWIAF UMY Lwaﬁnuun1111U11uwquaa7a1ﬁ1uuﬂivﬁﬁ%u1ﬁ1qn11
ar ) w 0 - 2 % aa @ a a ¢ a
U?UU?Q“ﬂQ Naﬂ71ﬂﬂ37ﬂ7ﬁﬂﬂ11u0qjUnﬂ1TQU11NﬁﬁLﬂuﬂuﬂﬂﬁmtﬁﬁﬂ“uqlﬂN N

2 e - E L4 L ' ’ [ -
T?UTQN%%EUHUUﬂﬂQﬁuiﬁaLﬂunﬁﬂﬂﬂgﬂwqiﬂuluavl%UanjﬂQTﬂﬁgﬁnqqEUHUUEUWQQU



(2)

& & 4 - ¢ 4 g & & 4
NMYLWIT LAEN L UD EHBUBEN N?ﬂ@Ul:ﬂqﬂLﬂﬂiﬁ}qnnﬂltwﬁxtaﬂqLuaLﬂa
> % & a L4 P R L

Uaaﬂlﬁﬂ1ﬁﬂ1ﬂ1th1:Laﬂqquﬂﬂﬂ11ﬂqLﬂ?ﬁ:ﬁ MS + BA 1 {RaNYNABAATY WHa’INNTY
o e ’ 2 @ 1 @ . 2 o & ﬁlql-l-i
ufua WU ﬂ711ﬁ§ﬂ197ﬂ7TﬂQHHWQQWNWTQﬁﬂunﬂWﬂWQﬂLﬂjzlaﬂqqﬁ Lﬂﬂﬂuiﬂﬂqﬂ U
- 1 [ o oo of -, ~

118 1 Lﬁﬂu 1ﬁﬂLﬂﬂ§UUﬂU 3 &uﬁﬂﬂq ﬂﬂﬂﬂﬂﬂﬂlﬂNQQLﬂaU 1.8 LUURLUATY  LUATH

%o %
2.5 UoAAU

N1ILIANTIY TanimaAng LipfumM 3L UIsuL sedargeiomnay
& Ll o o - a L] * o
Luaqmuiun11ugnuaa11uanﬂWL1auU§nwﬁwﬁaaq HIRUTEANAL RO IR TYUTIL MUNTAN
& & 4
LanﬂuLwaiﬁﬂunﬂ1ugnuaa1 PINBHUNINARBNIIUU  Completely  Randomized
J o * -, o ] oo %’ 1
Design nNTWIdAE §ATYY 7 NIIAS WARLNTIATIINL 3 41 WAMINARBNWUD
+ o a a, a 1 ' o - L o A'-Sf
garleiinauls Ao 8-4-0, 8-8-0 War 8-8-4 Nlanjude 1 I IHANRR L KNUL
» @ aa q a, o - &1"“ ' o o af 1 2
uﬂnﬂwqnuﬂwqanﬂnun11uaaluﬁuyuLau LAY 181 o uean 1L Woheavauaaany e
& - o B & o4 e @ | L o 1
un ez Iwveye g uidfinlunylrgefivvesanmyin . mammaedluamwlise lu
o a of - - o G o = L Lo
AN MIREIN TLAULNEY Aa MINAANTEZATY uawquu:aqa;waiwgnq
-y - . W o a o @ o ua e @ beap o oe -
FWMINNITAEILURIAILND  TRIUSUTRRIN uaaqnnq1ﬁnﬂguﬂw11ﬁgnqaa MR
o W = . S 2 a 1 o Y -
NIZAVHELUUMANBLBZA TN IO IRANBALLEY Tawaguwan twa Neadunai
o s 1) [ % o -~ & . '
MZANERT A MU N8N WLy MINBNTNI NITUBNA MIALED NN
MIN  wazmunenIzety  seaz tiuunm umh Tuugos L fuendwe adulalu

Tanasa v

@ & o P o - e o Fs
m@nfuguesn  lenmMaBnsnanuuasuisy fisuigues | Ueeau

[ ' L2 P . W o - 3 1y
W dienaianana uae Suvden dau Tu v Jveviudendntungulngle 3

Iﬂlqg' a4 9 ] 1 o [
nawdl A 1ea an 130 Anveeveawuluitugull wazdivan auvesuiutvitugy



(1@)

]
e

[ - @ ' a ' @ o o4 &

#landeifeunte Mt hvesluwanaeidlwseziug Teliie 31 . MmN
ad ' LY | = a a

vodluiimaus @-9 uan n3deJosvesluituy Lieu 8du aveiuy Lweveeuesn

oy -t A = a L
H 2 WA Tﬁﬂuﬂmuummzmguﬂnﬂmu

oy o a 9 ﬂ? o Lo o oy
NILUIBUL NS URUIUDE" LU?J\M%H iﬂﬂﬂnﬂf‘l‘lﬁ:ﬁﬂ\iﬂ LW LUTBU L NBULAS
v = @ o oot @ - a .
i 1) Laanmmmquamﬂuanmﬂ 15“@?4@9!@\1 ANLHUNTINARDNLIUY Randomized
. g o oy a o g
Complete Block Design 3NUWIY 2 91 14 NIWIT (FNUWUD) 1nuxﬂzugn 1x1
- 1 [} LR o o e o - - o
LUAT 37U 1 5ﬁmﬂﬁqu Ta Ty L Aluaz e 1L ARA FARA JHY wﬂnﬂitﬁULnﬂawaﬂq 6
- aQ ' @ o 17
LABUHANURN HAaNIINARDN WU SIEWUD CMPMC 92006 uay CMPMC 85001-4 s
a, o = oA o a A ' v Tola L)
wardniudentwmegeaatiniu wou 63.5 Alanfumely  snewughiag Tmin Tu

= o @ o
WWisuL euanaIguiugee T

a 4 o~ Lo a oy o o
MHANRLI U TR UIZANAL HBAD TN WANNUIUBR WA NN TAMN
- @ % ab o o o 1 a v bag 4 of 4
¥ NI UEITM IHENRUIUREN UATWUTY BN IDKENAR AN 80 Luaditun  zuy

& o @ - Loy @ a
L']ﬁnﬂa@ﬂlﬂNﬂLﬂULﬂﬂ'}iﬂﬂﬂ'}f__‘l 77.12 MUBRNNIHAN

[ 73 Y e %
MIRANAUDET  IAAINTIANEIANLBNATWATNIIANDUTIN KU Sueuaan
- - o @ o 2 a a4 e T q
WasguluuAe Ludentu Luanuan (uRanlusw nyzAHELELHARBmIN Y B 18 lH U
w B2 g T o @
Yz imatiuTesawny Iy vden lweatmeluiynAuzine 1,000 dusiod
» @ o oju B ' ' a ]
ANBDNUITHIL 2,000 Fusd MU wanaa Iaa U IR A NN T I3REIAMNMA L KBLEZMA
vJupan 1 duginipvosuizinalng  anufisdsntzaveiddy leus Senda Feelm)
u gl wavdne umevdmneiuienvealaun  Swdanyeimmemiuet  1ay
@ oy 1 ' & 2 a1 o MY o Q o,
glwiy  HeeTml saadeuszive Taud ddu ol lawdu andgeiado, uewnm
L oy * o LS A
LD INY BOFLAYILAY MITRINELURBNUBA L T luANL NIRTIAN 12-35 uveeh landu

afu ¥ oy o ¢ = -
weitlayiaffieuetvety 6-12 1Asu 1 JuimeanTYee Ty n@aa N Y INEY



(11)

ABSTRACT

TITLE : Paper Mulberry (Broussonetia papyrifera Vent.)

Production in Thailand
BY : Mr.Athawate Nilkamhang
DEGREF, : Master of Agricultural Technology (Agronomy)
MAJOR FIELD : Agronomy
CHATRMAN, PROFESSIONAIL. INTERNSHIP REPORT

ADVISORY BOARD : ........... ?""/“/”"’n L“““ N e

--------

A study on the processes of paper mulberry production in
Thailand was made at Chiang Mai Field Crops Research Center and
Northern Industrial Promotion Center, Chiang Mai. In this study
there were 8 sections; paper mulberry lines collection, evaluation,
crosses, preliminary trial, tissue culture, cultivation, post harvest

and marketing.

Paper mulberry lines were collected from natural sources
at Sukhothai, The purpose of this work was to c¢ollect paper
mulberry lines as genetic resources for a breeding programme. It
was found that the stolon was the best part as a result of a high

survival percentage.
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Paper mulberry evaluation fourteen lines were evaluated
and it was found that they were different in bark colour, stems,
leaf shapes and reproductive organs. Bark colours could be divided
into 3 groups; brown, green and stripe. Leaves were ovate and palmate.
The base of the leaf was heartshaped or flattened. There were 31
leaf margin shapes with @ to 9 lobes. Leaf arrangements were spiral,

alternate, opposite and mixed. Paper mulberry is a dioceciocus plant.

A field experiment on paper mulberry preliminary trial,
randomized complete block design with two replications was employed.
Fourteen 1lines were planted with spacing of 1 x 1 m and yield was
assessed 6 months after planting. The results showed that CMPMC

92006 and CMPMC 89@91-4 gave the highest yield (63.5 kg/rai).

Crosses of paper mulberry. About 8@ % of crossings were

achieved and the friuts could be harvested within 77.12 days.

Tissue culture technigque of paper mulberry, incorporation
of BA (1 mg/l) into MS culture medium induced lateral buds to from
plantlets within 1 month. There were 3 plantlets per regenerating
bud and the average plantlet height and node number per plant were

1.8 cm. and 2.5 nodes, respectively.
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To determine suitable fertilizer rates for paper
mulberry was conducted in greenhouse experiment. A completely
randomized design with 3 replications was used and 7 fertilizer
treatments were compared. The results showed that the suitable
fertilizer rates for paper mulberry were 8-4-90, 8-8-@ (N-P205-Kz20)
kg/rai which gave a significantly higher yield than the control with
no fertilizer application. However, a further experiment should be

done under field conditions.

The methods of handmade paper from the bark of paper
mulberry tree, the processes of paper making were as follows:
soaking, boiling, bleaching dyeing, pulp dispersion, pulp spreading,

drving and peeling.

Markets for paper mulberry in Thailand were reviewed. Most
paper mulberry production came from natural sources andcouldbe sold
as inner bark, outer bark, boiled inner bark, paper and its products.
The net income was more than 122 millon baht per year. Local consump-
tion of paper mulberry was 1,28@ tons each year while 2,090 tons was
exported to Japan, Korea, Taiwan, U.S.A., Canada, Germany and
Australia. Most paper mulberry was obtained from the North and
Northeast. Prices of paper mulberry bark depended on the quality
and ranged from 12-35 bath/kg. The best quality was obtained from

6-12 month old plants and prefered by the factories





