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Abstract: This research aims to study the physiological characteristics of poplar clones in Saemanguem reclaimed
land where has lower minerals and bad drainage than those in paddy field. In July and August, different poplar clones
including Populus euramericana clone (Venziano and L.Avanzo) and deltoides hybrid clone (97-18 and 97-19)
showed different physiological characteristics. Physiological characteristics of P. euramericana clones were better than
those of P. deltoides hybrid clones. Especially, the average net photosynthetic rate (An) of clone Venziano were
18.62 umol CO, m?2-s' and 17.11umol CO, m'z's", respectively. Those were the highest numerical values among
other poplar clones. On the other, the total chlorophyll and carotenoid contents of P. deltoides hybrid clones were
higher than those of P. euramericana clones in July. Particularly, the total chlorophyll content of clone 97-18 was
237 mg- g 'FW. In August, those of P. deltoides hybrid clones decreased than in July. In term of the physiological
activity such as net photosynthetic rate and stomatal conductance of P. delfoides hybrid clones were much lower in
August than in July. As a result, physiological characteristics of P. euramericana Venziano clone was superior than
the other clones in Short rotation coppice (SRC) in Saemanguem area.

Key words: Populus euramericana, Populus deltoides, physiological characteristics, Short rotation coppice (SRC),
reclaimed tideland
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Table 1. The physico-chemical properties of soil in short rotation coppice site (Korea Forest Research Institute, 2016).

Soil EC oM CEC

il mpl r ; -
Soil sampled area . (ds/m (g/kg) cmolc/kg,

Exchangeable cations {(emol/lg)
T-N MaCl
(%) %

SHE Silty loam 7.69 0.08 2.00 7.89
B Mangeur

0.16 0.005 0.07 0.0 0.01 oo
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Figure 1. The location of the research site at Short rotation coppice (SRC) in Saemanguem reclaimed land. Populus
eumericana (V = Venziano, L = L.Avanzo) and Poplus deltoides (18 = 97-18, 19 = 97-19) have two clones each.

Al EZA] Y olefe| &) 222 (Populus euramericana:
Venziano2} L.Avanzo), U|FU-5E w3=E 22-2(P. deltoides:
97-187} 97-19)% 4222 A AsIATE. AlFEA| o] EoF
2 Table 17} 7+ o] - 3}8+% EAJS H 9t Korea Forest
Research Institute, 2016). A1A = 1xIm Yo|9 71702
stglon o] F ZE ¥ 1654 3HtEoR F 19239

NS AA5Ech(Figure 1, Table 1).-
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Aret : net photosynthetic rate (umol CO, m'2~s'])

U. : mole flow rate of air entering the leaf chamber (umols™)

C. : mole fraction of CO; in the leaf chamber (umol CO, molair™)

C. : mole fraction of CO, entering in the leaf chamber (umol CO,
mol - air’l)

S : leaf area (cmz)
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WUE = A/Tr

WUE : water use efficiency (umol CO» mmol-HzO")
Anet : leaf net photosynthetic rate (umol CO, m™-s™)
Tr : transpiration rate (mmol-H,O m'2~s'])

80% oAM= 8- 10mlo]

i

2 UV-spectrophotometer (UV-2450, Shimadzu, Japan)E
o]8-31o] 94} 645 nm, 663 nm ! 470 nmoj| 49| T =
(Abs)E ST 7, Amon(1949)9] &4 of wheh FE4 oF
St FhEwolS e Adskdr

Chlorophyll a = 12.7 x Ags = 2.96 x Aws

Chlorophyll b = 22.9 x Ags — 4.68 % Agg

Total Chlorophyll (atb) = 20.2 x Aas + 8.02 x Ages

Total Carotenoid = (1000 X A4 - 1.82 x Chl a—85.02
x Chl b)/198

* Ax means the absorbance of the extract solution in 1 cm path
length cuvette at the wave length x.

** Pigment concentration is calculated as mgg'I FW from ml”
cuvette of extract.
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Table 2. Total chlorophyll, carotenoid contents of Populus euramericana and Populus deltoides grown in Short rotation coppice
site.

Chl a Chl b Total Chi Carotenoid
(mg-g W) (mg-g P (mng-g 'FW) (mg-gFW)

Species Clone
July August July August July August July August

Venziano 127 £012° 084 +002° o046+005° o028+001° 175+017° 1124002 034 +003° 022 +001°
Populus euramericana
LAvanzo 125+ 011" 097 +003* 046+ 004" 033+001" 172+015° 131 1004* 030+003° 028+001°

97-18 171 £010° 080 +000° 064 +004° 027+000° 237+074° 107 +001% 040+ 002° 021+ 0.00°
Populus deltoides
97-19 114 £ 000° 078 £001° 0404003" 0254+000° 1554£012° 1034£00° 0294 002° 0214 0.00°

Data are mean + SD (n = 3), different lowercase letters in each clone are significantly different (P<0.05).
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Figure 2. Net photosynthetic rate (A of Populus euramericana (Venziano, L.Avanzo) and Populus deltoides
(97-18. 97-19) grown in Short rotation coppice site. Different alphabetical letters show the significant difference
among clones (P<0.05). Bars indicate standard deviation.

A& 7P wokth W, mRUR LSSl 97-19 32 W 2ASN SHolES SAS BT A3 791 8
2043, 028 pmol K0 m”-s' 24 Th2 Z2of vla) 7] QoA o] ol g FEo] u]TUR mAFolA £k
THAEE7E @A 5] Btk 79 AP A= L.Avanzoo} 79 AL A ] FUE WE 97-18, 97-19 S22 234
97-18 22| BAZ S FAXTF YEA = kAT, 8 umol CO, mmol - HO' 2 o|ef 2] s Ze| =} =gk}, uhy
o zApAE B 22 GOyt gake] yehyth o] ®E2] Venziano, L.Avanzols 2}z 2.13, 2.10 pmol

97-18 29 H$ F = ZAMIA 0.67, 0.24 umol CO; mmol - H,0"' 2.2 vpelytch 8¢9 #ASw 797} vl
H,0 m?-s"2 yepgon], 70 vls) 804 ¢F 02 u 2% ARe Bl 899 - 97-19 E&°] 3.06 umol

mol H:0 m?-s" 4% 4227} "ol chFigure 3). CO, mmol - H,0" & o} 2 Al S&0] w3 &2 o]
L8382 By}t ¥H Venziano E2-& 2.18 umol CO;
4, 20|25 8(WUE) mmol - H,O' 0.2 T}2 A 80| Hlg] $H2o| &AL

H 289 &R EAR)T SARTNS 74 %, 84 SoktH(Figure 4).
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Figure 3. Stomatatal conductance of Populus euramericana (Venziano, L.Avanzo) and Populus deltoides (97-18.
97-19) grown in Short rotation coppice site. Different alphabetical letters show the significant difference among
clones (P<0.05). Bars indicate standard deviation.
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Figure 4. Water use efficiency(WUE) of Populus euramericana (Venziano, L.Avanzo) and Populus deltoides
(97-18. 97-19) grown in Short rotation coppice site. Different alphabetical letters show the significant difference
among clones (P<0.05). Bars indicate standard deviation.
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Figure 5. (A) Change of temperature between air and leaf of Populus euramericana (Venziano, L.Avanzo) and Populus
deltoides (97-18. 97-19) grown in Short rotation coppice site. (B) images taken from Therma CAM T440 infrared
camera show temperature difference. z : relative high temperature, y : relative low temperature. Different alphabetical
letters show the significant difference among clones (P<0.05). Bars indicate standard deviation.

el otouy] o) Ak 2ol
I 79 ox X2 AR Ay} v)EUt wkE
719 ZEoA At oy Lm0l A} ok 78] A2,
U W 97-18, 97-19 204 27+ 15.10,
17.53°CZ et o, o]g]g]3ZZ2 Venziano, L.Avanzo
£ 717} 1043, 1380°C e} vlgUR 17k50] olefe]
EZeuct 719} 9o £ A7t Ak v, 820 44
L.Avanzo®} 97-19 Z&9] 15.89, 15.87°CZ T} 2 ZZo

vl &%= 27} Zich 79 ZAfo A= 15.10°CE 97-18 &

22 8dol= of 1°C 71 Eo5 3 th(Figure 5).
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o3t &2 Ao Hukst oA Y &5 289
A EA A At 79 8ol A 9] theFst X}
olF Bt 7Ho| AldE RAbA &Y EAW) Y
729 BmE ZRo| oF I5 umol CO, m™-s" o]4+o] F3HA
E2 Bk ST 849 A olfjg| &Y F EE
27 R w3k F20] 794 v]§)] Y] H2
FPYEE WA Figure 2. Yo GFel APE
BYPYED 1T AT Bl 78 T A AR
eyl 714 B9k 97-18 S2o| 8ol old e TE

R I CHIE PR N

Ztz2H|eolE ] A= dEa g A 2
97-18 F&o] 7ol the ZF20| vl 2 FFS
EPA|TE 8¥ofl= th2 oFARS H I TH(Table 2). A4
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S
filo
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0.

e AR AEGAE wow Fash wHid),
o3t S AR B o3t AEE AGET 9

8ol =A ks

(o)
HAE B W AL BHIE 4 rk(e e al, 2011).

SEF 2o
R AS 2918 4= k. Je et al(2011)S 8Yo] =

ol F=dloll AA H olgiZEz
Al BRUE S ET Al HASEQItE 0; AEY
2of ZrpAlol n|R2URE w22 Eridano (Populus
deltoides x P. maximowiczii)y= AFS}Z 9l AEHAE wF
= 4 T 4548 T 7lRHEo|E Fo] FaE
th(Di Baccio et al., 2014). E3l o= 7|FAEEE E3)
A e 2 olek IBAERS] A4S 71, w0 &%
5 #7420 2917 Feto] ik BAH A ofstol
Abeba AEYAE WA HH AlEA] el ROS (Reactive
Oxygen Species)”7} A &L o] ROSE= 7|¥ E3S 7=
312 ABAS Ageiiz 4157 £} ofahe FiehDamour
et al, 2010). @}, 7]5o] Aghkd o AEA= AkehE A
Eg| &7 Astthes olS0] 7hs8keH(Cornic, 2000). 7]
AE=g AR A} Venziano 220] 783} 8 54
of 28 SAZ Btk v, vl TEE 9718,
97-19 2&2 8ol A E 7FAE=ETL 7ol Bls| W
olATHFigure 3). o]o] wel, | FUR 2HE ZEo] o]
B2z of BlsiA 712 W FEO Al7] 5 8dof

et Aol Edth 7eHE =St
1 &7, 89 AN vlRUE LEE
o] olefe]EZ el Eoth(Figure 4). o|%t A=
1R 5] 7| FHERET} do} Sabepe] Fols
& A Aoz A Ashraf et

al. 2002). 99 BHE B 5 Uk AES G2 FS
= ti7]o] 2p7h 7o Bls) 84

o Zra, oJeg]lZ =88] && Venzioano2} L.Avanzo2] 7
& Qew drlo) A7k sUe) FAleH ARE mel
(Figure 5). v] U w3F£2l 97-18%} 97-18 222 8¢Y
o 7] o] st gle] 2% A7t HojRt AALS Mol
=), ol= 8ol WA E = AkehA AEd |20 o5l 7]
HEETL ol FAE Zol5o] o o) w7t %
o Aom 238 4 Tk Ao F7he e
ol FFE T, F=0] S7HE H- A W ribulose-
1,5-bisphosphate carboxylase (Rubisco) % fructose-1,6-
bisphosphatase &H/do] ZAgtctal RuwE Hp7E Qi
(Kobza and Edwards, 1987). wa}, &4 o] =7} =73

A9 & BB ZolEk RS AZT 4 ek of

AtolA vehd 2 2259 A 42 olfiE =
=9 220 o7 24A7t vEshal g go] dEdt
HA|(Yeo et al., 2007)2F D] F2ol A2 frH-sAll

Al A ARl gido] ot Aaket fARSHTE o] A+t
= A 3 1EA BES dideR ARt dS
oFslH 2~5¢ F7|2 ulo]ujAE 4~ZHLauresyens et
al, 2003)3s 7] BRI DS 913k ulo] uj 2
Aol ol2r}. Eah el el SANeE A
T 27 ZAUAY ) olgfelzBeis) v
Aol ule) S A BASAIo] AR 54
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