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Distribution of the Seagrass in the Nakdong River Estuary. Jung-Im Park' (0000-0002-2149-1940), Hee Sun Park>?
(0000-0002-9649-5196), Jongil Bai' (0000-0002-2234-220X) and Gu-Yeon Kim™*>* (0000-0003-1071-0383) (Underwater
Ecology Institute, Yeosu 59769, Republic of Korea; *Department of Integrated Biological Sciences, Pusan National
University, Busan 46241, Republic of Korea; *Nakdong Estuary Eco Center, Busan 49435, Republic of Korea;
“Department of Sciences Education, Kyungnam University, Changwon 51767, Republic of Korea; Biodiversity Center,
Kyungnam University, Changwon 51767, Republic of Korea)

Abstract  This study was conducted to investigate the current status of seagrass species in the Nakdong River
estuary from May to June 2023. To survey the seagrass habitat area, the Nakdong River estuary was divided
into seven zones. Aerial photography using drones was conducted to find seagrass areas, GPS tracking was
carried out on foot in the intertidal zone and by boat and SCUBA diving in the subtidal zone. To analyze the
seagrass status, we measured the morphological characteristics, shoot density, and biomass of representative
seagrass species in each zone. Four seagrass species were found in this area: Zostera japonica, Z. marina, Ruppia
maritima, and Phyllospadix japonicus. The distribution areas of each species was 338.2 ha, 92.9 ha, 0.9 ha, and
1.4 ha, respectively, with a total area of 432.5 ha. Z. japonica was widely distributed in most of the tidal flats and
mudflats of the Nakdong River estuary, while Z. marina was restricted to Nulcha-do, Jinu-do, and Dadae-dong.
R. maritima occurred within the habitat of Z. japonica in Eulsukdo and Myeongji mudflats, and P. japonicus
inhabited rocky areas in Dadae-dong. The shoot density of each species was 4,575.8 +338.3 shoots m ™2,
244.8 +12.0 shoots m %, 11,302.1+290.0 shoots m ™, and 2862.5 % 153.5 shoots m ™, respectively. The biomass
of each species was 239.7 +18.5 gDW m™?, 362.3+20.5 gDW m 2, 33.3+£1.2 gDW m 2, and 1,290.0%37.0
gDW m 2, respectively. The results of this study revealed that Z. japonica was dominant in the Nakdong River
estuary. In particular, Z. japonica habitats of Eulsukdo, Daema-deung, and Myeongji mudflats were identified as
the largest in Korea. The Nakdong River estuary is an important site of ecological, environmental, and economic
value, and will require continuous investigation and management of the native seagrasses.
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609 o] Bx35l1 Qth(Larkum et al., 2006). S22t &
ot sholls F 99 &y &, AT (Zostera marina),
AN Y (Z. caulescens), FAME L (Z. asiatica), 3E7]
AWML (Z. caespitosa), N71AM L (Z. japonica), A}
ot (Phyllospadix japonicus), M2 (P. iwatensis), 3%
W (Halophila nipponica)®} &% (Ruppia maritima)©] A
A5t gl2o] &1tk (Lee and Lee, 2003; Kim et al.,
20092). 9= & AABAES THetH 59 FFE
= AAsHL AaE FH00 T35k FREES A7
I EFEQ A& o} 35 A3eIth(Ruiz-Frau er al.,
2017). 21 M7= fgt ol SALEY AR, 20l
S 9} HAA, 2759 HolE AlFste] FHLAT AH
AE 4%t (Hemminga and Duarte, 2000). =3, 23]=
AT-LUTR QI8 7| Fs g UE B A
goz Ao A=l el Bagee s A
A 7}zet AEjA FRo o] =L Sltt(Lavery et al.,
2013; Oreska et al., 2020).

Zu) K412 A, FAA 7EA)7F QA = HA ] A
ARE A7) BEste = Yo QoA 2T B% 7}
i) gt 2 AAAS BHE A W ARE e
ZHETE oyt AR CRE Fastil Gle FAZ i
ek o5 Z3HeE 9]0 Fu] A2 WAL 19609 ©]
% 322" (wasting disease), ZF, FQJF3} 3-FAF &
9] gRlo g ZaE o]l ANAXRAAE JUCN)AE 1559
Zug BsFoa A4t ch(Short ef al., 2011). St
ol M= 1970 o]% iy, 4, kAL FISS 5
o2 &) AAR)7} F43] FlEE o] AHZ, FAA, haH
7H7F & 659 FYE AYEREFTOE A sto] st
I glom, AA1Z] HAY BoE 8l =gstal itk (Park
etal.,2016,2017,2019).

2 A2 AT B E A3 7R AREAs AET
9] mioto] =Fola} & 4= Qi g AeAlEQl Fol=
SAAET Te) Az A2 Aolsh A4 BEE shetsh)
AE A4 Aol A ot B3 Bl 2589 2, 9
] & ThRt @0 wet F, A4 R, B, FH
A Fol th=A vepdth(Kirkman, 1996). ©
¥ AAAGS ZASE| YsiAe oherdt A48

gjsto] ZAPIHS AAstolof sh, $4H o2 Z
1A TFEef AASH= 4lof wheh 2 g fa2 24 Y
AefstA ot dubd o2 Zu] A2 9] fH= 1 ha 1]
, 1 ha~1km?% 1~100 km>$} 100 km? o]} 4THA|Z L&
Ha, A4 42 270, €2 2 (<10m)et A2 =
3 (> 10 m)Z Y oAt (McKenzie et al., 2001). 2]
A AA| Y] heket 2o whet AR &9, A &
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A, 273%F vPFA] FUAEEHFH (E8), 7527 T
¥, 43 vt e A2 Al 5 =2 (underwater Remotely
Operated Vehicle) 5& 283t 21| A2|x]¢] 225 =
Abste, eket du) dAgE 47] AsiA st 4
ZAE 5% HET 2o 9 AR RS FT 4o
A o|th(McKenzie et al., 2001).

Yok Uzt di#24 st Aot At
P71 % WAl 245E Eaetel WavE, WS, A%
= A=, dobE, A= SOl Ao We AEE Tel
I Yok ZF Aol TRt Sl AlEe] EaEste, A
e AAFGelE R ANFAFTEL A, TEA,
2% T O eSS 7R A% sSHHAEAIE o
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S ez st o, ZAATFo] =3k, $4
A AT AP, thubs, A= FAE, JE3 AL
shte] thdis Ak et &4, WaHE, wiged =

e TH(Fig. 1). 2457]= WHEFz0ln, 234+=
0.4~1.7 mo|th(Kim and Ha, 2001). 4573}t =
e, 7| AmE, 29 ool AAEHL &
L7 92 1980 ARE7EA] 1,362 haoll ]2 4
g KA 2|7} EXsto] o] o] Lsh= Huz B
2tk (Chung and Choi, 1985). L2}, 1980 FHkR
FANAT AAAE SRS 3 wiH T A, 1987
= 24 o|F g4ete] XY, 37 559 Wst 5o
Hetet o] Hstste] Zu] 42271 FEE AL, 20009
Zuto]] =S} 95 Ato]of] oF 300 had] AT A
127} Folgle Ao 2 B Qth(Park er al., 2009). H
= 255, gk HAE AdE SHLE of71AHE
Zo] ¥IWs] FdsL = A2 AFHJATH(Kim er al.,
2005).
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Fig. 1. Map showing the seagrass study areas in the Nakdong River estuary (A: Nulcha-do, Songjeong-dong; B: Jinu-do, Sinho-dong; C: Myeong-
ji-dong, Daema-deung; D: Sinja-do, Jangja-do; E: Eulsuk-do; F: Maenggeummeori-deung, Backhap-deung, Doyo-deung; G: Dadae-dong).

2719 HEZAS EYE 20234 5~69 53]
of A4 Eg FRANE BISIY. EE BIL 12 A
7 , 42 529} 50 cm o|3hol| B 27 v
PA2| FRAHE]FE (Mavic 2 pro, DII, China)g &-854

o, F3 829 YFEEE 75%2} 60%2 AASt A
== FHY 11 cm9 IS 93+, Agisoft Metashape
EdE

S HAT ALY

skt £8sks 2uY £ @S AR ¢

Professional 1.7.3 (Geoscan group, Russmn) A
ol gsto] AL EolZ WHGE AR
AFS &89 TH(Kim and Kim, 2014).

oBAvea FUe BE BaHE ZARY) 9 75
H ZAAFAAE 7122 20239 59 13], 6€¥ 430 2A k=
Al GPS (Garmin COLORADO 300, Taiwan)E 4X|3t &
ERE APRAE 2ste] oAV B AAH
o] BAE &I, GPSOl| 715 =9t =S Edj®
MapSource (Garmin, US) T2 13- 0]%3]-01 Zha] AA]A]
o MAS BN ArlelLe BE BFL 243 9
3 E2 F3ARE ERE AdkE %”%J ’ﬂ’ﬂ' ol Ao FA|
2Ajoh HEALE FAele] AR HEE Sl
o, Aubchete] B WYL FEEAY 53 BAU0R 7
AHE olFdtq FH| FAZ1 GPS #F#E &&3H3H

(McKenzie et al., 2001). ZAA A AHe B3 2
B25) (Larkum ef al., 2006)2 & B35t}

3. el U 3 M

2| o] P E4 AN 69l 10704] o) A8t
%_‘%0] AHR Z2o] Bagt & APAA o 4, 9

Z, A4z9 do| 9 /A do] & SHh 4
P& QFE Uehd 99 &5 AL, o F(mm)2
%9 7P W2 B8 S5tk 4% Zol(mm)e= A%
A d=9] o], 7HA Aol(em)y= AR e2RE 7P 1
Q A7tA 9] ZdolE A3t (Lee et al., 2005a; Park et
al., 2016).

As s A7) Q18 W7 AR 242 AE
10cm®] o], ARt 10 cm X 10 cm @] W, A2
2 20cm x20cme] WE T Y ZohE FUdR| 9} 342 9] A
AeE &4ste] 24 YU HT AR (shoots m )R A
8kt =8). 21| o] AT F517] o W3R+ W 2
o] ARl AsHRE BE A ste] Aol X Z
Hysto] AYPA= ol Fsiyieh A3E Fujo RAYE 2
&g 58 AA] A3 g2 Mg & 23R} 25t

9 L

12

2 Eesto] 60°C°1]/~1 ko 2 = uj7bx] 48A17F AR
T 77k AFTFE SHNAL(=8), o€ SHHH T A
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A2k (gDW m )22 AAISIATH(Lee ef al., 2005a; Kim et
al., 2016; Park et al., 2016, 2019).

4. B BN

==

2E (mean)Zt T2 X}H(SE)E VRS,

, 7 84L& SPSS 10.1 (SPSS Inc., Chicago, IL, USA)
olgstith 2w 2 FeA EA, ALUT} A
A== A4 (normality) T 554 (homogeneity of

variance)< Qg ¥, 7| AW 2} A T2 one-way

ANOVA, L r-tests 8310 AL X Hof 2 w«l’“

= A8 ¥ 7 folg Ao|7p TAFW o= B

ol A zpol7t WAYSFA=A] Tst7] K3 Tukey %Hlﬂ-

(alpha=0.05)F AM&Ste] Bal-2 24531t

Ay

A Bt

ol

ol e H

¢

2 1
1. %ol Z2t 22 By
s 2 9] o] ARshe sherastEe

2|2 (Zostera spp.), N-E<5 (Phyllospadix spp.)3-
W& (Ruppia spp.)8 3& 4T 02 ZRIFG o, &9
KA HAL 432.5 haz Uehth AHYZ(Z marina)&

S A5 dils At 4 1~2.5 me] 2351
o 28333, NZIAHBH(Z. japonica)S ANGF73E
T4 B QAT A Ao 27t ol WA BEskGich Al
BHRH(P. japonicus)2 T Ee] S 5 ARy +
Al 1~3me]| z&}o) AYEIE L, 2L (R. martima)S &%
=9 A A of7| AT AAA] W 4R s
(Fig. 2).

o} 7] AH B L-L &4 (122.6 ha), TuH5(71.2 ha)T} HA]
A (52.0 ha)oll WA o]oj7l 24| Fej= Yebgal, BaH
215 (59.4 ha), A-$-%=(15.9 ha), AA}= (7.8 ha), WEHE (5.1
ha), A= (3. ha)@} A1E% (0.5 ha)oll= 2] (patch) FE| =
AT WIAHEY] F £ WA 338.2ha%
skl sk AA Eu AR W29 78.2%F 2+
A8ke] 744 WA Bxstgth(Table 1, Fig. 2).

AMYEE 23] FHE QA o]olA 7P W& AAA7}
EAE $& A(76.2ha)oll BESIPOH, thZo 2 ¢
= #5(12.8 ha), OHlE A%F(2.5ha), $78F (1.4 ha)yol
o} 957skol AMYste A AR F WAL 929
ha® A 29 4429 21.5%5 AA|st5ich ts &2
ol Yehd Aurhte of2] Fejz Sdstien A4 |
A2 14haZ, & 2AF 2] W29 0.3%) sfgEt E

—>t opi N L

HEY - Y7ot

o ST A AEY 7| AT AR W S8 =
Te 9jx] FER £ 09had) HHoZ BIs ¢glon
ol AT HA W) M4 WA 02%0] SHFHLH
(Table 1, Fig. 2).

2. Zu| S e, U=t WHIZ

0|

1‘3494 FHA B4 %EJ% A WA LY B
$E3.620.071 (p=0.836)Z AL | H7E F-20F 2}o] 7} 1}
ERLER] Rgtout, Cx)z Z, %i Zole}t A dol= Z2zt
1.8+0.0 mm (p<0.05), 26.4+1.0 mm (p<0.01)$} 24.8+
0.3cm (p<0.00HZ AGH 25t }pol7} YEtth A
o] B o = 5.1+20.170(p=0.775¢ 4= Zol=
238.47+6.68 mm (p=0.107)2 A z}o]7} H-ol6tA 1}
EfA] gkgkou Bt o 3} JiA] dol= 242 11.0£0.2
mm (p<0.05)¢} 125.0£1.9cm (p<0.05)E AFd {23t
zto|7h et om, Extwet M=o A|7F s A
Axch Zoh S99 B A 9 A FL2 247 3.4£0.070
(p=1.0)% 0.7£0.0 mm (p=0.66), % Z3} 7/J4 Zdol=
7474 11.240.3 mm (p=0.508)¢} 8.2+0.1 cm (p=0.549)=
T A9 25 {3t Ao 7F YehtbA] ghgket Almbohae] 3
o 9 5ot ) 22 7F7F 43402709 2.040.0mm, F= Z
3t A dol= Z+2h 124.5+ 1.6 mme} 61.6+ 1.4cm= L}
o} (Fig. 3).

ASUEE AT EA o7 A2 BE A YofA] 37|
7} 43R °}‘2k°t=l FAA Y Bt SLEE 4,575.8+
338.3 shoots m 2 (p<0.00)E X FHZ 32J5+ Xjol7} U
Eiton SswolA 7P =%, daH sl 7P W
ATh(Fig. 4A). AW D ggA <} A9 B4 KL=
£ 169.8+7.3 shoots m‘2 (p=0.09)%} 75.0+7.3 shoots m™>
(p=0.246)2 A qHZ {25t Zpo]7} ehhA] A3kt (Fig.
4B). L F¥Aet E}XH Bt ASLEE 747 8,288. 5+
640.3 shoots m™> (p=0.638)%} 3,073.5+350.4 shoots m™?
(p=0.154)2 A H= {25 Zo]7} UehtA] ghgheh(Fig.
4C). Autchd G S53kA 9 Wes Z47F 24125+
121.7 shoots m &} 450.0+53.5 spadices m *& UtE}stTh
(Fig. 4D).

N7 AT FF AGR, Xshiel F AFLS 7
7+ 176.3+15.6 gDW m ™ (p<0.001), 63.3+3.3 gDW m™>
(»p<0.01),239.7+18.5gDW m™> (p<0.00 )& A IHZ &
Ot Zpol7} Yettow SxEolA 7P w4k, Waw e
FolA 7P Rokoh Avedo] Bt AR, X|5HREe &
AL ZH2F 279.6+16.9 gDW m™> (p<0.01)$} 82.7+
3.7¢DW m™* (p=0.082)T}+ 362.3 £20.5 gDW m > (p<0.01)
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Fig. 2. Mapping of distributional areas of the seagrass species in the Nakdong River estuary.

2 ARt T YA AGER FAS Zol7k e m” (p=0.594)%} 6.5+£0.3 gDW m™ (p=0.592)¢} 33.3+
o EAFsOlA 7 A, iEolA 7P Wkt £ 1.2gDW m” (p=0.535)2 A 7F 593 2]z} yER
o] W AAE, X|ate} 2 QAL 7242t 26.8+0.9gDW  X| gt Autchde] 2 AFEe} A sHE o] YA zhzt
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Z. japonica Z. marina R. martima P. japonicus
7 4 5
A 6 E I g i M M
g ¢ : 4
a 5
2 . , :
o
5 2 3 2
=]
E 2 1
= 1 1
= 1
0 0 0 — 0
3 14 0.8 25
B F J T & N
- 12 {ab & "
E i i 06 2.0 rs
-E- 2 ab 2 3@ gp 3 10 ’
= 8 1.5
£
2 0.4
H 6 1.0
w® 1 x
[1]
- , 0.2 05
0 AL L g 0.0 0.0
35 c a 14 K 140 o
E 30y Tapiran H 300 12 2 120 ]
= 25 c [l ab 10 100
=)
£ 20 200 8 80
c 15 6 60
™
% 10 100 4 20
5 2 20
0 o L 0 0
30 b 160 m 10 1 70 5
a 8 a a -
‘E 25 S R :_ M f_ 140 ab 2 b 8 T 2. 60
G 120 -
= 20
e boia b 40
g 15 80
S 10 ol 4 0
o 10 20
5 2
@5 20 10
0 0 0 0

NC JU MJDM SJ ESMGDD

NC JU MJDM SJ ESMGDD

NC JU MJ DM SJ ESMGDD NC JU MJDM SJ ESMGDD

Fig. 3. Morphological characteristics of the seagrass species occurred at the study sites in the Nakdong River estuary. Numbers of leaves (A,
E, I, M), leaf width (B, F, J, N), sheath length (C, G, K, O), and shoot height (D, H, L, P). NC (Nulcha-do), JU (Jinu-do), MJ (Myeongji-dong),
DM (Daema-deung), SJ (Sinja-do), ES (Eulsuk-do), MG (Maenggeummeori-deung), DD (Dadae-dong).

1,039.2+33.8 gDW m>¢} 250.9+7.1 gDW m Q1L

ABFL 1,290.0+37.0 gDW m~ >t} (Fig. 5).

SEAsHlE WA, AnE

o] LT Y A

¥

=
s =2
o Fosgon, 3
=
o

4325 ha2 UERST) o7l Anjelae Ay

9] dhtoll YAgH WA
o] 27tdo] |A EdsiAe
o, & A4 WAL 338.2 ha? GE78HE 2 A4]7] 9]

bs AASHL YAt B3], S5%, tuks} BA A
“U N7 A Y WAL ZH2F 122.6 ha, 71.2ha, 52.0ha®
719 FHollA Bid of7|AHT HE 2 (<1 ha)X
o} 9535 Yo A4 WS 285HTH(Kim ef al., 2009b,
2010; Ok et al., 2013; Kim et al., 2016). T3}, of 7| A w2t
o HF BSUE L 4,575.2 shoots m 22 A SaF7H(8,200
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Fig. 4. Shoot density of the seagrasses occurred at the study sites in the Nakdong River estuary. Zostera japonica (A), Z. marina (B), Ruppia

martima (C), and Phyllospadix japonicus (D).

shoots m) Bk Wokout Ad AAE AA%H 4,490
shoots m™) ¥} Q1A ST 555 (4,500 shoots m ™)} &
Attt B AAF(239.7 gDW m )2 SFH(320~370
gDW m ) Rrhe FAg, AR gtelu 58 % (320 gDW
m )9} ST (Lee e al., 2005b; Kim ef al., 2009b;
Park et al., 2011). Y73kt of7|AH L] A7t &
o] ok A2 749 olF FAF HAHE $HE of
7| AmE|ate] QaZ7|e QAR Ao Relth(Lee ef al.,
2005). H7| AL 37 Wzt w27 233 73]
FToR AAA| gHo] WstelAY AR R FEET e
w27 233t FEsh= WESEHE BRI ok (Park
etal,2011). T o] @ ARE S5T0L ¥R WS T
Aoz of7|AmE e 3ol dEx] AFgoy, 1 A
AFA A4 AT} &3 @3] gk ZARs A 9] o]F07]
A Z3HAThH(Kim er al., 2005). & ZARR AhgE of7]|AH
2T A AR o E2A7F WS R AL, A4 HAE F7F8IAL Y
FAZ o] f7|AHEL FF5HeHte] B & A
S e Ao FEH

A TS AgE7dstol fAg s2ks, 450 X
T #FET G54 25 500 XSt At zsidjel &
Astgon, & A4 WAL 020 ha YA 25 A
A9 21.5%8 AASL, AvjelLe] B AKUEL
244.8 shoots m 2 27} 3FF (232 shoots m )Lk gt
(231~271 shoots m )] A Y A&z} FAFSIE I, 7
A= oho gk (180 shoots m ) ETH= E=9tH(Lee et al., 2006;
Kwak and Huh, 2009; Kim et al., 2010). A 2]Z2] A3k
(362.3 gDW m )2 427 3 (174 gDW m™), AA|= o
9190 gDW m )Rt =931, So9H(436 gDW m H)H
Th= R3Uth & AR o] Ave| T sz} A
2 209 A A (ZH2F 179 shoots m™, 126 gDW m ) Et} Z
7¥etlaL, SR o X7 3 AY9E7se] AnE
o A4] HAE o 30 |4k 271k A2 ek (Park er
al., 2000). E3, Bt A Qo] Axstel 200090)
7R Amedo] BAER] GUE 4T YYo= e
AnEd LR 0] FAE IS0l ElEe] Y57dshte
AT AR = 3 &o] XY F A= Helth
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Fig. 5. Above ground biomass (A, D, G, J), below ground biomass (B, E, H, K) and total biomass (C, F, I, L) of Z. japonica, Z. marina, R.
martima and P. japonicus at the study sites in the Nakdong River estuary.

42 Eubrel Jnbe] AX FUstA A AlAFS
2 Yehe 7]gsf ol AAlsl= Zajo|th(Larkum et al.,
2006). & 2AF AT L2 35T TR0 PA A of7)
A A2 Yol 2] & o|FH SHEAL, F A4 A
AL 0.9haZ o3 2] AA1x]2] 0.2%° EXsIAT S
o] P AL UELE 11,302.1 shoots m 2 =L}, AT
FE| 2 YA 332 gDW m 2 H|wF WA 2AME I
St £ ASUEet A FL vla FRE gars
At} Folxjoht ST A A X] 9] A& = (40,000~50,000
shoots m )2} A2 (50~489 gDW m H)Ect HA 3] &
Al YebE S Y (Dunton, 1990; Cho and Poirrier, 2005), =+
W AHYsk= ST Exu Aol tigt Am 7t ARste] =
W e digh Hlae o8] ittt 9% of7|AHE
Tt FARRE 713]F 02 S HEst A3 =&
o w2 A AASEA L HAJE 4= Q12 B 2 (Cho and Poirrier,
2005) X421 o] B asirt.

Anpehd-2 g7t Astar 2771 wE 399 Atol] A

Alsks 2w 2, Jaidtat Asictole @A 2 2
vzt Fafictel] W2 RIS olFH yehdth & AL A
Artehd-2 g S 5 4Rt 99 0.5~3 me] 24
of x| P2 Y5t alitS weEt 1.4had] HAHoR B
EZSHRL, ol HEAsH 2] AAX 0.3%0] HFEU
t}. o] Aujrhre] FF WLUEL 2.862.5 shoots m 2
7187 933878 shoots m ) E Tt &1, A A4 (3,479
shoots m ) ET}= oFo ] =% (2,723 shoots m 2)ol| A48
St AMpehEa fARSHTE E3E, AluehEe] AR 1,290
eDW m ™ T3+ Y33(699 gDW m )Rt =31, 4 (1,687
¢DW m )X th= 2okt (Park and Lee, 2009; Park er al.,
2017, 2019).

Y57t Selvket Jaiehy] diEA < Aol olRt, &
=7t EqElo] afgehd o W37t S4lsHA WA st

T2} 4 o

= G xolH A, B34, ka3, FAFH 77t
= A% OB HAVIEE, AgedSEu Y, A
ATARAX Y, FARZA oz 2FH Fo|r}. 1980
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A SRR 7 e BE, 54k, BAES e ds £E
Aotoll= 1,362 haol] o]|2= AT AR 7} ZA 5192
1} (Chung and Choi, 1985), i€, dlt5AL 315 A4 5
o= tfFEo] FEHTH 2 AR o]Rol= 4% 2y
7} 432.5ha®] WA o2 A&kl glom, 7F Fof A4 WA
L 7)1 A T (338.2 ha) > AW 2L (92.9 ha) > Aokt
(1.4ha)>&2(0.9ha)= UePgTh 1A dif=2 7ol 213y
H7l A o] &2 Y Xdiol AnEEo] diifEE
A AlEh= 2ol AR, EAE B HItol Ago] e of7]
A gjgo] Az} A 27k of WA A&staL ltk &
3], S5, tinkst BA A of7| AT AAR|= A
S7HA B of7|Am D MAX Y 453 §e Eﬂzﬂ
o2 yeht S o F29Y 7| AHE AAX]7L F
HASE FRIskT & A= YEAsH FoAeY
gE gt 71 ARE AFsH, - 7*ol:r““ﬂlZlH Fil
A TS fAsk, 7% = 91gt ol4talet
2 FFYeE FlE= X‘AX} EX* sta Edstr] 9
g A1 &A1 T} Aol Fagt Z}ii 2&8E 7o 7
oigict.

I.'l o rJ:i ox.

H 2

= L2023 5~69 SEFELo] ASets & _4

3RS 2ABH] Al AT 2] A4 WA

3t7] ¢ "H YESIE 7/ Lo g 1HEle] E2S o
G A} Aol HAlE B F 2ol

stfoll A= Adh R F2ALE GPS E

A ’5}33\‘:} 75—-_]'—4 93’ /L'}o}7] &) 2+ £ ‘:H
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ha, 92.9 ha, 0.9 ha®} 1.4 ha2 & 23] A4)x] WAL 4325
haZ ZAME| Qe 7| Am gL Y5735+ tH Ho| AL
o Al QA BEZIL, AMTL sAE, W= ot
ol A48kt E 82 S5E HA A °H7l71U131
= A2 Yol 883, At thoso ehto] A
STk o7 AT, A, %‘?z_hlr Aniohzo] 4L
9w 7}7+ 4,575.8 +338.3 shoots m 2, 244.8 + 12.0 shoots
m~2, 11,302.1£290.0 shoots m >9}, 2,862.5+ 153.5 shoots
m Gt} AL 7H2} 239.7+18.5 gDW m, 362.3+20.5
gDW m™2, 33.3+1.2 gDW m ¢}, 1,290.0+37.0 gDW m™
Fok & A Ay YEAshtols oi71AH o] 8t
=55, Yuks ‘I‘Xl;H‘:U N7 A 2 A4
Az =W Hd 22 U & 5 Aok Fedst

L, 53], &

B - 7

F= AR, 38R, ARR 7 =L E93 Log o]
3o AL31= 2] 9] x|&2 0l =AY a7t g g sic)

MAFEE A (=37 1ed+ s AHE HAdDT9D),
93l (AT SR rgA| LS} WA g, YE skl
FAY AXusE F), iEL (FSAHIed TR &
), AT dE et detuS3) Fau, Aeishl B
ThFAE B

MR AF4A: A4, T, gele, A3 2
4. 949, uiE Y, ¥uHA: vhgd, duEy ¢ HE:
AT, A7 =3 g3

O[aHEHA| & =Fof& ola|TA =2 A7} ¢l
HIlH| B =22 2023uE EA=MI AR YAE ] A
ArQGH| 2] ¢S whol AFE JHFUTHATTAHE; 23-2-70-
76).
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