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The Effect of Polypropylene Mulching Method on Growth of
Quercus glauca Thunb. Seedling and Weed Treatments
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ABSTRACT

Recently, cultivation and management technologies have been needed to adapt due to climate change, which is causing
abnormal weather conditions. One technique is to increase the utilization of evergreen broad-leaved species with high
ornamental value. A total of five treatments were installed (1mx22.5m), including 60g/m* and 80g/m’ using two types
mulching material with an overlapping and hole-drilling mulching method and these were compared to un-mulching treatment
a total of planted 92m’attheWol-aTestSiteForestattheForestforBiomaterialsResearchCenterinJinju-si, Gyeongsangnam-dofor
10monthsusing3-years-oldQuercusglaucaThunb. In comparison with the control site, the 60g/m” overlapping method was
about 1.9 times higher than the root collar diameter, but there was no statistical significance between the treatments. Healthy
seedlings were found to meet these conditions due to high biomass values and below and T/R ratios of 3.0 or lower and
H/D ratios of 7.0 or lower. Comparing the values of LWR, SWR, and RWR, which can be evaluated for seedling due
to the mulching treatments, as compared to the control, the growth of the ground areas including leaves and stems was
enhanced, but the growth of the underground areas containing roots tended to have high control values. Based on this,
the SQI value, which can be evaluated for the comprehensive quality of seedlings, was found to be significantly different
between the control site and the mulching treatment sites, confirming that the growth and growth improvement effects
were achieved with mulching treatments. The chlorophyll content analysis showed that there was a significant difference
from the control site, and it was judged that weed generation in the control acted as an environmental stress, causing
a decrease in chlorophyll content. It was found that the overlapping 80g/m’ of polypropylene mulching material generated
about 4 times fewer weeds than the control, and the manpower required for the mulching test field and weeding were
equal at 3.3 people/100m?/1 day. Mulching treatments have demonstrated a significant difference in the promotion of growth
and quality of the seedlings and are judged as an alternative that can reduce the economic burden incurred by the purchase
of the supplies and the manpower required to weed forestry plantations.
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L o7 F 5 7IFHStel AS8a WAVIAE =& AEEHTY] 85 =ol7] A Al & & V)&l
SFHT It} FIMAYT (Quercus glauca Thunb) 1285 FAGFF O 2 3t 1071€ 7 Ad IFA] 4 9145
Auto] QA AT A Fok AP -AA 1mx225m 719 BAS WEO] FAE HA &4 60g/m’, 80gm’ F FF
23 WA AA7), e E7] T o I8 23S 3K ¥ 2T F 50 HYTE 47 B APAE 24
Stk FAEZ HA 24 60gm® AX7) WA et Bl Al BXE oF 199 294 oF LW § =2 @S
Hom, g 7he] FAA £ stk A s BEE2 H/D ratio 7.0 ©| 3}, T/R ratio 3.0 ©]3l, #9118 &4 A1
ol e 2Hog B A o5 wEEE Ao FAEAL BA Ao wE HEo AL Hutg ¢ e
LWR, SWR, RWR & tix9 vlas] B, 93t 2715 £86te Ao 442 SAHAA, #e)E 2ahe
Ao A o2 ftol =2 ATS HAh o) E vEeE HE FAQ1 FAS HUtE F e SQl w2
zot B3 A7) foA9l o)t dE ALE YEh, B4 Aglel WhE ASSH A7 AS5S Felsk
FEL g B E dHEF FoHQ1 Aol de AR vUeuet, hE79 Jx Ao $HXREY LR
Zgsto] JE4 Tk ASE op|e A0 AkEh BAE B3 AA) 80g/m’ HX7) WAL Fx WA o] vzt
] oF au) o HA SAEH, AR 2AAHH Az 285E F AAAHL 3.39/100mY 1L 0] AL HE
Ao 82 ZAE T BAA = H5 A3 34 T3 Az Fo4Q1 Aot e AL E yeht ASS3 a3t
dom iR ANAESE Tee YukpE YA A AZxFAPd FYHE FEFo] AAH XAES =Y F
JE theto 7 wekdch

FAof: ST, HE A, Y FE, A=E
1. ME sk Q01D ArdalA 205097k felvehs e

712 32C, 775 16%, A 3 59 27em ds Aol
Z7MIIR (Quercus glauca Thunb) & FE2SH45E A T AL webA Wstahe 715 $7 H-gaka B3
4 FE YS Hon ko] A FYHE F7HH, Al 7F = AEEHETY o8 Fol7] g A 2 A=
A olgthe AR ATAFE YA 2 FEL ko] & g3t
2 743y 9lth (Oh and Kim, 2006). W3] oksf 4 g WAL F5 AR = A 7)Ao oek A2
Ao A o] A2 AHAT, FHEATFEG JHA SR e o2 ARFHHd A2AYY HlFo] IA AEsERE (Park
o] Zste] Aot 22 AT AKo] Thget £Fo] et al, 2004) AZHAE HES Apisls F7lA e A
THLee and Kim, 2017). B2k g4 8 USo= Astel  7he =9 & 9l T8 QIR A8d:
TARA 27, 395, AYF 5o S =2 50 AEERTTY IE T RS g BES A
CHChai ef al, 2012). o g Bejo] &3 Axe] A7t 9o, YuHAl ZEFEE
Z7MIE (Quercus glauca Thunb,) & BF3H oz ) Hlg) &2 - AEEo] Wt A0 E A
el &ap, gEAWT AFES] EI 600m olstell 2y HAL EY 2WS FHste] Jx DA WA &AL A
St 3L 15~20m= 7HAjo] "ol gitk. Jejsta oz 9 ZAaI7} o] ARAS HES AT F o, EY &
BRI o R Zo|= 7~12em, YHlE 25~35emE WA= & T At A= A SIS &) 9ol s B
717F 3, 7PgA el FU7F STk Erle Bl A7) 02 Aikster ool & Zo|ti(Hong ef al, 2011, Shin ef
= 6~9mm °]™, 5~6719] ¥ FH <} 7ol e ZEF al, 2012).
1/3 A% Eo}7} 9Jth(National Institute of Biclogical Resources, 220 ujg}t theksl v & 52 A rhssiy, Zejdg
https://species.nibr.gokr). ol dsiuld "E 7 Zekhy Fgo] gy olgHY
=Y 71428k (National Institute of Meteorological Sciences, (Jensen, 1988; Unger, 1978) 31o™, 9= Fujde wid A=t
NIMR)= “Al 715 %3t AluE] ol i mjgf 7] A 2 7] oA 5~65HEC] AR kil WAHHA $HLH T A
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33 FAE HAEL Qi

HAoe &3 HE7H 5HE S YT polypropylene 4

xE , O o &3 A&

AFEIZE AL s Y B 9 Q1N A5l o] fE HAY #
Aol F7kstaL e

w2hA polypropylene 441 8] FAEE o] &35le] BA A7
7} ENANIE (Quercus glauca Thunb,) B2 Au) A] BE9
AT Azl vAE YIS ATRY, FELGTY] &40t
AE Folaat AdE st

2n=s =2

I, = 2! HHH

ol A|SX| =AM

= o

OH

Al

)
Or

& Abguto] Q A AF Aol A $EE B 11,730,
A7 3.02069 Z7MAIE- (Quercus glauca Thunb,) 1-28
A, 19 BE ol4ste] 24 7l B)E AFA 4k
']i ot AP A Imx225m (7FExAR) =719 B4
wEo] 1AE] 7Y 294 £ RES AR, AlF 7|7
2014‘4 495H 10274 (1071€7H 38tk (Figure 1
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Figure 1. Weed vield by polypropylene muiching treatments(Left:
60g/m? overlapping, 60g/m? hole drilling, 80g/m? overlap-
ping, 80g/m? hole drilling, Control)

2. "&l X2

Z% 60g/m’, 80g/m’ 27FA] polypropylene
AHEE oM, BE AR YA]e] 1
£7] "3} & ’\‘ZH AAFO Z

A X8l AX7] WSR2 FlA
»llE 27}*] H“’oi “7‘] ST "e"é}%

2ot 2% 93 AF 60g/m’, 0g/m’ Ao A%

b: Overlapping

a: Hole drilling

Figure 2. The polypropylene mulching method on weed treatments

W Sem Rolo] 77 B 5% 247] (H21-USB, Onset
Computer Corp. Boume, MA, USA)E A3l g]7d E
Ul 2-FEE S

4 WT SN o

B3 A2l ¥ F7MIUF (Quercus glauca Thunb,) H5e
"§ ol e 548 2] s A4 A5 20143 493 Al

HJol FRHE 20141d 10€l M= A H 2 (Absloute Digi-
matic Caliper-500, Mitutoyo, Kanagawa, Japan) & ©]4-3}4] 92
B A 5 AT B (em) 9 2974 (mm) & 247 &
AL, oS nlE o Huel Z97d tiEk AT
AlAkste] H/D ratio (Height/Root collar diameter ratio) & 4t
Z3lsith(Figure 3 #x). HlolHE SAE HA H9) vl
A 3ukEste] A3t

noy 22 Ag/\}akﬁ_ /lgz]— E}H ZAt 1111/_} A% 90143
10€9) UIQ} T979 s Hole BHE 32 235

o, &7, e AT A3 65TAA 48/\]71} ZAZAA
7—T7—H %%% 4otk ©1& 2-&3}e] T/R ratio (Top dry

weight/Root dry weight ratio) & A&3tith 9 &4 A
Abeke] gro]l =3 (Bayala ef al, 2009: Davis and Jacobs,
2005 Dickson ef al, 1960), T/R ratio %] 3.0 ©]3} (Haase,
2007a; 2007b) Y w7} AAe H&e] Z7ioln)

FAAF BAE R B AL e viReE | 15
(leaf dry weight ratio, LWR), 7] 75| (shoot dry weight
ratio, SWR), ¥2] 54| (root dry weight ratio, RWR) & Al

Figure 3. Growth condition of Quercus glauca Thunb. Seeding by
polypropylene mulching treatments(Left: 60g/nt overlapping,
60g/m? hole drilling, 80g/m’ overlapping, 80g/n¥ hole dril-
ling, Control, Up: Aprill, Down: June)
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&l

WYL FUHOE JEE BRO) FAL AT WUY &
BEZAASF (seedling quality index)E A=8tath
(Bayala ef al, 2009: Deans ef al, 1989: Dickson et al, 1960:

Sestak et al, 1971).

° H/D ratio(cm/mm) =Height (cm)/Root collar diameter (mm)
° T/R ratio(g/g) =Top(leaf+shoot, g) dry weight/Root dry
weight(g)

° LWR(g/g) =Leaf dry weight(g)/Total dry weight(g)

° SWR(g/g) =Shoot dry weight(g)/Total dry weight(g)

° RWR(g/g) =Root dry weight(g)/Total dry weight(g)

° SQI(g/g) =Total dry weight(g)/(H/D ratio+T/R

ratio(g))

S| =
5 §i=4 B2k 2

24 A mE F7HIWF (Quercus glauca Thunb,) B
Bo] A whS ASS d8 954 g S Al
Fo] TEHE 20143 102 B A A dE 3
o= AFste] §uf DMSO (dlmethylsulfomde) of &4 65C
ezl 6A17F Fgsle] 4548 FE81% tHHiscox &

Israelstam, 1979).

UV/VISIBLE  spectrophotometer (Biochrom Libra S22,
Shimadzu Corp., Kyoto, Japan)& o]&3lo] gE4 FEHL
663nm<} 645nm BHEellA FREE S ©1 8 E8-5t]

HEA kS AH=5tH Arnon, 1949: Mackinney, 1941).

° Chlorophyll a(mg/g Fresh weight) =12.7xA663—2.69x A645
° Chlorophyll b(mg/g Fresh weight) =22.9xA645—4.68x A663
° Total chlorophyll(mg/g fresh weight)

=20.20x A645+8.02x A663

S AP AR AQFHE AR 47 FA4ske 191/
100m*/1Y 2 g4t HLslo] Aakaksd E]'(Klm and Park, 2010).
Fx A Ak B A A Jx (Figue 4 #
Z)E st MFrol AH FH AFEFS FAsa, 65T
A 48N 7 AR B Zj%%k 3892 (Roh ef al, 2004:
Lee et al, 2010), 715 A5 (g/100m) 2.2 3}tk

27} E7MNE (Quercus glauca Thunb,) BE-2
el vAE G Tetstr] 918 IBM SPSS
Statistics (Version 21)& © %3}"4 AAYEAA  (Ducan’s
multiple range test) & F8 @k 7k K4 HSS 4
stk

m. Z=zt o i
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Table 1. Monthly temperature and humidity pattern in soil by poly-
propylene muiching treatments

Figure 4. Weed vield by polypropylene muiching treatments(Left:
60g/m? overlapping, 60g/m? hole drilling, 80g/m? overlap-
ping, 80g/m? hole drilling, Control)
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Treatment Apr© May Jun.
5 Temp*(C) 151£2.8 172428 21112
60g/m' -
Hum®(%) 135+38 15.3£1.0 14.61.4
, | Temp(C) 154+2.4 17.8+2.3 216£1.3
80g/m
Hum(%) 12.1£35 14.1+0.8 14410
Temp(C) 155+4.1 17.9+35 21721
Control
Hum(%) 19.0+34 18.7+1.8 179+138
Treatment Juld Aug® Sep! Oct®
60a/ Temp(TC) 24.3+2.2 245%15 25.2%1.8 224+1.0
m
& Hum(%) 215449 | 261+25 | 246488 | 22553
80e/m’ Temp(T) 24.7+2.0 24714 220£1.7 19.8+24
m’
& Hum(%) 18.2+38 24.3+1.6 22.8+4.0 21.0£1.0
Temp(C) | 24.3%43 | 24415 | 252+19 | 22510
Control
Hum(%) 233847 0.2+0.1 0.20.1 01201
@ Temperature, ° Humidity, ¢ April, ¢ July, © August, © September, ® October.
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B9 F48 AT F e 934 A% (Blair and Cech,
1974: Curtis, 1955) 9742 4] AR A4 A 22 &8
55 (Mullin and Christl, 1982), ¥-2]¢] Azt go] 43}
W FRoldsgol ¥ uid AA & o] E=r}
(Carlson, 1986). 1213 24 vlE EAo] w2 H/D&
T/Rgi 9 AAEE H7KE 4 Jrh(Hermann, 1964).
°ﬂ w2 Z7MNVE (Quercus glauca Thunb,) B
Jésﬂ A AT dA 2 60g/m”
} 0.66+0.36cm, 0.16+050mmE -2 0.

o=

LJ“

7HE = ‘/}E]r (Table 2 #x).
TR ARNLE L}E]r"H H/D ratio FollXE 46140722
= A =2 728 vk 3v¢ 2974 H/D ratio

T A A diE] AR A HES e, 75 A
He] A4 H/D ratiooﬂ sl Aelst HaA-+ (Johnson ef al,
1996)ll oJstd & wARS A 70 olste] M w2
#Y o Ade BHEe 71Felgtal & A3 (Haase, 2007a:
2007b) 9} frARe S ‘/}E}LH At

ol EG Y & 74T fle tRTEY FE §A7]5
o] Sle BA M7t el A S o Ao = AgkEr)

Table 2. Effect of polypropylene mulching treatments on height and
root collar diameter growth, and H/D ratio of Quercus glauca
Thunb. seedling

4= At Dickson ef al, 1960: Iyer and

Wﬂde, 982). 91 4 ALFS HE9 19473?% 2
/n o4 & /\gi_,,]_ Ag;@oﬂw: = og u]xh;b_

O}Oi‘:]r(szer and Nelson, 1963: Ritchie, 1984).

B3 Azlo] g 59 4 F A4EH T/R ratios 4
E w4 24 60g/m” AX7) FAIA 27} 655142, 212+ 0,63
o= fﬁi:ﬂ‘i‘?‘r o4 s 7 #A YepstH Table 3 3%,
E: zyzte] BA AT 714 =& A0 7 e
U H3YA+ (Bayala ef al, 2009: Davis and Jacobs, 2005:
Dickson ef al, 1960) ¢} 543 A& Je9T, 24 A&
7b E2FEG Fo421 Aot S RIS

13 Agle F7MIYF (Quercus glauca Thunb,) HE©
Z2ANA (Park ef al, 2004) thZFHT 22 Aakek

Ao = Hereh

SR

B89 F4¢ MY & g dAdlE BE A9 1E
WA % ol T Bol&-S E3E LWR 27100 0)a )
&% E3h SWR o] e #uleS Fahe RWR 19

Table 3. Effect of polypropylene mulching treatments on growth
characteristics of Quercus glauca Thunb. seedling

Height
Treatment
Growth(cm) RGR*(cm/day)
60g/m’ overlapping 2517953 0.66+0.36
60g/m’ hole drilling 22.16+9.57° 057£0.36°
80g/m’ overlapping 21.386.9%° 0.53+0.24°
80g/m’ hole drilling 20.60+10.43* 051038
Control 14.53£755 0.25+0.28°
Root collar diameter o
Treatment H/D' ratio(cm/mm)
Growth(cm) | RGR(cm/day)
60g/m’ overlapping 6.03+1.55° 0.16+.050° 4.61+0.72*
60g/m’ hole drilling | 5.03+1.42° 011005 3.661.80°
80g/m’ overlapping 5.09+1.42° 0.1140,04° 349+0.27™
80g/m’ hole drilling 5024182 0.11£0,06 3842063
Control 389+1.18° 0.05%0.04° 2.74+0.63°

* Relative rowth rate.
¥ Height/root collar diameter.
" Data are the MeantSE from the three replicates. Difference letters indi-

cate treatments are significant difference at p<0.05 by Ducan’'s multiple

range test.

— Dry weight(g)
Leaf Stem Root
60g/m” ol 2.99+0 .44 1.34+0.37 2224089
60g/m’ hd’ 1.38+091™ 0.81+0.37 1,490,542
80g/m” ol 2.3040.85" 1.25+0.21° 2.13+056*
80g/m” hd 147+071% 0,74+0,39° 1.5520,62°
Control 0.85+0.73° 049+0,14° 1.1520.24°
Treatment Total dry weight(g) T/R* ratio(g/g)
60g/m’ ol 6.55+1.42* 2124063
60g/m’ hd 3.62+1.86™ 1.32+0.50°°
80g/mt ol 5.68+1.17% 1.7540,65°
80g/m’ hd 3.76+1.39" 1.49+0.48™
Control 2.49+1.02° 1.12+059°
* Overlapping.
¥ Hole drilling.

* Top dry weight/Root dry weight rate.

" Data are the Mean*SE from the three replicates. Difference letters in-
dicate treatments are significant difference at £<0.05 by Ducan’s multiple
range test.
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7 olg woz

THAA BHEY F4E Wrtehe A
SQI7F AT Lim et al, 2009).

LWR k= tiz7oF 93 A2 749 #9143 2pol5 B3
SWR #2 EE AglolA Fo2<Q1 zel7k gtk RWR
2T Fol freldom 7P A veid 23 A7t
Ao =2 VEPITH Table 4 %), RWR 3t AlHA 2] &
FAEHth Yol = A8 Sung ef al, 2011)& Holw, FAA
Aldlel weh 1 ke 7Adty B8 tHReynolds and
Antonio, 1996). AlHAl2] @ste} B Agd] wE 4553
B35 A2 a9 2oy & A 2R AT gho] W
yeht vl A Bl

SQI 3k zTHot B3 A2)7h Fo]420 Aol7t Se A
o7 yeh, g4 A wE BEe] RS a2t Al
3, SQL wol 7P w2 B AT FAE EA A 60g/

' 80g/m” AR7] WA Z 2AEAE SQlE BEe] 9%
& 717 B A S e W L gto] 295 AAE
HEolglal #7FHoH( Thompson, 1985: Mattsson, 1996: Bayala
et al, 2009; Yoon et al, 2014; Kim ef al, 2015). B3 Azle
A BEOE Adshed mgS T J0E Ak

K
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ux; )

ol
9

o] 943k HEL A T 943 A =
b TH Leiva and Fernandez-Ales, 1998). 43t
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Table 4. Effect of polypropylene mulching treatments on LWR, SWR,
RWR, SQI of Quercus gauca Thunb. seedling

Treatment | LWR® (g/g) | SWRY (g/g) | RWR* (g/g) | SQIV (g/g)
60g/m’ A . b a
. 0.466+0,081 0.204£0.025* | 0.331£0.065 1.02+0.36
overlapping
2
60g/r.n. 0.305+0.150°° | 0.190£0102* | 0.339£0.161® | 0.65+0.32
hole drilling
2
80g/m 0.397+0.102° | 0224+0,043* | 0.379£0,086™ | 1.09+0.21%
overlapping
2
B08/m 1 (30640104 | 01920040° | 04120075 | 0742035
hole drilling
Control 0.205+0.148° | 0206+0,033* | 0499+0128* | 0.64+0.21°

* Leaf dry weight ratio, ¥ Shoot dry weight ratio,

* Root dry weight ratio, ™ Seedling quality index.

" Data are the Mean*SE from the three replicates. Difference letters indi-
cate treatments are significant difference at £<0.05 by Ducan's multiple
range test.
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35.0 a

300

200 -+

150

100

50

i

60g/mi 60g/mi s0g/mi 20g/m

overlapping hole drilling overlapping hole drilling

0.0

Control

Figure 5. Effect of polypropylene mulching treatments on chlorophyll
contents in Quercus gauca Thunb. seeding. Difference in
the superscript alphabets (a~c, A~B) of the indicates
significant difference( £<0.05).

Legend: [ chlorophyll a 28 chlorophyll b

& & BH JeA & AtHBaczek and Koscielniak, 2003).
E4 AR 9 AA g3 2 A e, AlE s
o= To gk 9Qlo|t},

2 Aol g 954 FF 24

Zﬁﬂ:ﬁ} EXAR 94 A ?3%3& a9Jr b%} 25 T°r° %
Ql Zpol7} gle AR eyt H3
TE F2 BAOE Q| BEY] AK Aot e 3 2E
g 27t 7helA el @A ] asHl HA, = B
o]-&3t7] fl3f dolAE B el =
a7F T ol 2 BEY F4E EFH s 2HE
Z#€ 4 tkNaidu and Delucia, 1998).

hET-oF HA AETeke] FoFQl kel YA A A
g 7F FoH9Q zolE gle AR Yeptth tix2d o
9 Fx WAoo g ¢l3l 34 AEFY AV} HEA T A2
ojo} A E7MUE (Quercus glauca Thunb.) H52 2 A
2 op|et Ao E HehH:

b BUTH Y TE WY
Az a&3tE A A A7RaH (Park ef al,
2004: Roh et al, 2004: Sagong et al, 2011: Kang et al, 2013:
Jin et al, 2015: Kang ef al, 2017)9} B&52 ZE435E (Lim
et al, 2009: Lee ef al, 2010) $Ist FA X HA Ao} 24
‘}11 G 2Tk APA 2408 2 AxAY A8elY
< 19/100m*/19 2 2HEste] st ATk Table 5 2%).
hE=7-] Al3A| i*é" Ho| 71 AA £289 ASE ZA}
A, ol RAX B AE kA i BE AAT 1
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Table 5. Effect of polypropylene mulching treatments on weed vield, A . |
manpower required of mulching test field and weeding 2 HhA 7R (A7) HR), Y] Hha]) zjol: @A U WX
MRV test fild]  MRWY Weed yield 27712 (60g/m? 80g/m?) xtol& ddeh & whd el
2 2 : - — - -
Treatment (person/100m” | (person/100m” | (dry Welgzht, g/ 2 AQTA F AQ0ldLe HAY WA AX 80g S 72|
/day) /day) 100m®) 2 wAle] S F8M0] AOT ZA

60g/ . overlapping 21 22 10055.0° ] ks 1718 B&HQ Ao 2AHT:
60/ hole drilling 13 22 183476 FHLR F7MIF (Quercus glauca Thunb,) 1-259)
80g/m’ overlapping 18 15 17829 o glo JxLA A et EY U Frt FA5
80g/m’ hole drilling 14 15 237412 o] AR ZAFHE sk AHYTE 60g/m’ A7) W

¥ Manpower required of weeding.

A
BE

Control 03 40 40,0487 Ao 71 Agsi, AR ZA I AZFY AQ01Fo)
#of

* Data are the MeantSE from the three replicates. Difference letters indi- A

* Manpower required of mulching 7311];5' B _g_o] A7vE Ao JgEE HaTts 80g/m2
ys)

:;tlzetrtziments are significant difference at £<0.05 by Ducan’s multiple U:}F,} H. E /‘g A ‘,’/_1'7%] 0“ 9l 01 A= 60g /mz Ei] 7] Hc]' %y % o]

' ok g2 oAl R AR FHEAE £ 5 L B olF

gt AR M 4 9k o] wAlel glof ARGl A A7t HlES H7tet] 9

B3 2o W XA 2AOHES WA Az 7} v A] 8l 80g/m* A7) WAE ol 43l Ego] D RO vkt

BAZ W3 24 60g/mt THEY) WA ZAEE gz A > WA 2Adslof dh= 78 AAA] 54 4 A

Hop oF 16ul o 298, 7P AA LQF= ACE YEh AAQ e Y 5 Y el 2 Zlow, 35tk ¢

th =3 A w2 g2 WSS AT 93 44 60g/m’ B 2AE olgstel AT} BEe Al vAE gF

7} 80g/m” A7) 2ol 74 HA WS tlRTet £ B Axa 2% T3 Y ot sl F BES ol4ssle
Al 2ozt Sl= Aoz yehow, Ae7te] fo42 fle wj gtE] Ak A77F 223k

HEo 2 A 2AYe) 225 E <Fe FAE A3 & References
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