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Effects of NaCl Concentration on the Growth of Native Willow Species
Collected in a Coastal Reclaimed Land

Jin-Kie Yeo*, Jung-Hyun Park, Yeong-Bon Koo, Hyun-Chul Kim, and Hanna Shin

Department of Forest Resources Developement, Korea Forest Research Institute, Suwon 441-847, Korea

This study was conducted to investigate the potentials for the forest restoration on reclaimed land by using
willow trees (Salix koreensis Anderson) selected from a coastal reclaimed land made in inside of the Sihwa
tide embankment. We first collected six individual willow trees that were the only tree species grown in the
reclaimed land. Total 7 clones from cuttings of the collected trees and the control were grown in a greenhouse
for two months prior to applying the different concentrations of NaCl solutions (0.0%, 0.1%, 0.5%, and 1.0%).
One month after the NaCl application, the survival rates of clones from both the collected trees, and the control
were significantly decreased in a NaCl dose-dependent manner. However, there was no significant difference
between the collected trees and the control in terms of survival rate, hight and diameter of cuttings, and the
numbers of leaves in greenhouse condition. In conclusion, the willow trees collected from the coastal
reclaimed land showed no tolerance against NaCl compared to the control grown in ordinary soil, suggesting
that further study is required to determine what the most important factor is to select salt tolerant tree species.
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Table 1. List of willow clones used for this experiment.

Species Clone  No. of cutting  Collected site
Gl 36
G2 36
G3 36 Costal

Salix koreensis

Andorson 2451 ";'Z reclaimed land
Go6 36
H1 36 Forest land
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Table 2. Soil chemical properties at willow distribution and no vegetation area of coastal reclaimed land.

) Ex. cation
Site pH EC oM Av. P,Os T-N < Na* 2 Mg2+
1:5 dS m" % mg kg’ % - 1T I 1 ——
Willow distribution area 7.3b* 5.3b 1.04a 9.7b 0.05a 0.72b 4.48b 1.80a 2.96b
No vegetation area 7.7a 86.5a 0.58a 36.5a 0.02a 2.74a 50.46a 1.40a 16.38a

* Different letters indicate significant differences at p<0.05.



NaCl 0.1% H&|FolA &
TR G5 FEo] S4Elglal, U ARE G
80| % Aoz YEhth (Table 3). sk A
2|79} NaCl 0.1% AT 7h Hie} YA Ak

& Z Fo7t gl Ao Hol MmUY L NaCl
0.1% AgA EWS Juulsi7}t gle Aoz AZE)

L ogmgle] offt suadE odjE DY7o] Fols
Stk NaCl 1.0% A7) 79 Ad 27]%e 73
2970 FolBo] A e Zlow 7Skt

H|I=EQl H19 A9 Huel 493 e &
NaCl 0.1%, 0.5% AT, A8k A To|A HdA
Qo=olom w3 oA 7HAHZ] A vlEuR =
I} AR,

A4 NaCl Az 2839 7
A7k (F=469. 43, P<0.01), S27} (F=15.00, P00l
of = FoAE Hch AA BEo] digh A 7]
7+ &Qk Ask AERet NaCl 0.1% A29b= d47F
23] ST (Fig, 1). NaCl 0.1% AH2|tolAl=

Table 3. Height (cm), and diameter growth (cm) at root collar of 7 willow clones after different salinity treatments.

NaCl concentration

Clones 1.0% 0.5% 0.1% 0.0%
Height Diameter Height Diameter Height Diameter Height Diameter

Gl 1.9b* 0.00a 11.9b 0.21ab 21.2d 0.58¢ 24.9bc 0.82abc
G2 2.6b 0.00a 17.8a 0.60a 29.3bc 0.76¢ 27.6bc 0.69bc
G3 2.2b 0.00a 53¢ 0.58b 12.2¢ 0.69¢c 11.3d 0.57¢
G4 4.9a 0.00a 16.8a 0.57a 23.3cd 0.78bc 21.0c 0.98ab
G5 5.0a 0.00a 18.1a 0.13ab 41.2a 1.22ab 39.2a 1.30a
G6 4.6a 0.00a 20.9a 0.61a 31.4b 1.38a 31.0b 1.37a
H1 2.3b 0.00a 16.7a 0.57a 32.2b 1.26a 29.7b 1.19ab

Mean 33 0.00 15.4 0.47 27.3 0.95 26.4 0.99

* Different letters indicate significant differences at p<0.05.
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Fig. 1. Changes in number of leaf of 7 willow clones with different salinity treatments.
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Fig. 2. Survival rate (%) of 7 willow clones with different salinity treatments.
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Table 4. Cation contents (mg kg'l, dry weight) with different salinity treatments.

Stem
Na’ (mg kg') K" (mg k')
Clone
NaCl concentration NaCl concentration
0.0% 0.1% 0.5% 1.0% 0.0% 0.1% 0.5% 1.0%
Gl 367a 1,180a 13,483b 25,835ab 5412a 5,762a 7,222b 6,358b
G2 504a 376a 6,230b 40,7002 6,157a 4,022bcd 6,960b 7.926a
G3 440a 364a 28,193a 35,491a 6,325a 3,627dc 4,461b 5,447b
G4 281a 4252 7,274b 31,787ab 5,782a 3,552d 7,422b 5,209b
G5 213a 158a 15,811b 21,039b 5414a 5,059ab 8,056ab 6,232b
G6 139a 418a 5,619b 26,502ab 6,436a 4,928abc 7,428b 8,663a
H1 755a 573a 16,901ab  35,659a 6,773a 4.911abc 7,508a 6,030b
Mean 386a 499 13,358 31,002 6,043 3,850.01 7,008 6,552
Mg”" (mg kg') Ca’ (mg kg')
Clone NaCl concentration NaCl concentration
0.0% 0.1% 0.5% 1.0% 0.0% 0.1% 0.5% 1.0%
Gl 580b 716b 414b 510b 7,268b 7,078c 5,801de 4,828¢
G2 665b 823ab 814b 1,007a 9,884ab 8,862a 7,577bcd 7,276b
G3 958a 1061a 1,158a 1,007a 11,180a 10,102a 8,206abc 8,066b
G4 719b 539b 568b 1,093a 8,253b 6,102¢ 5,186¢ 5,548¢c
G5 842b 728b 836b 883a 10,740a 9,767ab 9,598a 8,117b
G6 701b 611b 600b 871a 9,260ab 7,953bc 7,359cde 7,541b
H1 866b 1,078a 7770 926a 11,056a 10,327ab 9,742ab 8,520a
Mean 761 794 738 910 9,663 8,599 7,638 7,128
Root
Na” (mg kg) K (mg kg')
Clone
NaCl concentration NaCl concentration
0.0% 0.1% 0.5% 1.0% 0.0% 0.1% 0.5% 1.0%
Gl 164b 646bc 1,124a 6,622ab 4,402a 4,604a 5,129a 459
G2 317b 458c 1,457a 4,475b 6,165a 4,895a 5,217a 1,270a
G3 1,168a 2,032a 3,161a 6,747ab 6,076a 3,626b 3,206a 493b
G4 548b 1,138bc 4,540a 8,082a 6,732a 5,146a 6,208a 457b
G5 151b 939bc 4,710a 9,777a 4,127a 4,534a 6,569a 343b
G6 300b 1,734bc 2,395a 9,690a 5,278a 4,859 2,793a 525b
H1 445b 947be 936a 2,771b 5,255a 4,464a 5,585a 152b
Mean 442 1,128 2,618 6,881 5,434 4,590 4,958 528
Mg™ (mg kg') Ca”" (mg kg')
Clone NaCl concentration NaCl concentration
0.0% 0.1% 0.5% 1.0% 0.0% 0.1% 0.5% 1.0%
Gl 1,599ab 1,676a 1,150a 686b 6,785a 5,583a 5,311a 3,940bc
QG2 1,377abc 1,108b 1,009a 968a 6,805a 6,842a 7,779 5,567a
G3 829d 656¢ 816a 631b 5417a 5,149a 5,862a 4,084bc
G4 1,828a 1,418ab 948a 585b 7,760a 5,327a 8,731a 5,135bc
G5 1,751ab 1,358ab 1,159a 882b 6,747a 5,152a 8,037a 7,712b
G6 1,360bc 999b 978a 541b 5,659a 4,394a 7,600a 4,928bc
H1 541dc 1,069b 1,014a 241b 4,928a 7,324a 4,645a 7,173¢
Mean 1,326 1,183 1,011 648 6,300 5,682 6,852 5,506

* Different letters indicate significant differences at p<0.05.
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Table 5. Chemical characteristics in cultured soil after experiment.

Ex. cation
Treatment pH EC Ca Mg2 " < NG
1:5 dS m’ cmol, kg
NaCl 0.0% 6.4 0.27c* 2.84a 0.58a 0.12a 0.13¢
NaCl 0.1% 6.8 0.30c 2.36b 0.44b 0.09b 0.74c
NaCl 0.5% 6.7 2.30b 1.32¢ 0.25¢ 0.09b 2.56b
NaCl 1.0% 6.4 8.13a 0.50d 0.08d 0.07b 8.33a
* Different letters indicate significant differences at p<0.05.
Table 6. Correlations among soil chemical characteristics, and NaCl concentrations.
Traits NaCl EC Na" Mg™* K+
EC 096"
Na® -0.95” 097"
Mg -0.94" 086" -0.87"
K’ -0.517 046" 051" -0.60"
Ca™' -0.94” 087" -0.86" -0.98" -0.54"

*and ** indicate significance at P<0.05, and P<0.01 level, respectively.
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