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COMPARING SALT TOLERANCE OF EUCALYPTUS CAMALDULENSIS
WITH OTHER FAST-GROWING TREES
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ABSTRACT
Study on salt tolerance of forest tree species under different Nace concentrations
have been carried out at Northeast Forest Tree Seed Centre, Khon—Kaen province. The levels
of Nace concentrations were 0, 0.5, 1.0, 1.5 and 2.0% which mixed with complete nutrient
solution (Hoagland). Five forest tree species have been done which were Lettcaena [eucoce-
phala, Acacia auriculiformis, Anacardium occidentale, Azadivachta indica

and Eucalyptus camaldulensis. Fach treatments has 4 replications which have been planted
in beer bottle which cut the bottom out by using the top part that added vermiculite as media
and connected with filier rope as absorbtion. One end of the rope was at the bheer bottle in
medium and the other was at one liter coffee bottle in solution. After three months, the results
were found that biomass of these species decreased when salt concentrations increased. Tap and
root of all trees grew slowly. A few new leaves appeared and they had thick leaves and short
roots. The shoot:root ratio of Leucaena, Acacia, Anacardium ana Azadirachla
species at Nace concentration 0.5—1.0% is lower than control and 1.0—2.0% but Eucalyptus
camaldulensis at level 0.5%—1.0% is higher than control and 1.0—2.0% Survival percentage of
EZiC(ZEyprS camaldulensis under 2.0% Nace concentration at age three months was 0%.
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Table 1. Growth of tree species at age 3 months under different NaCl concentrations. (cm.)

Control NaCl 0.5% NaCl 1.0% NaCl 1.5% NaCl 2.0%

No. Species Stem Root Stem Root | Stem Root | Stem Root Stem Root
plalp| L |{p|lH|D|L|D|H|D|L|D|H|D|L|D|H|D|L
1 L. leucocephala 0.41|47.0l0.61| 70.0l0.22|18.80.33|28.3}0.20[11.5/0.31{17.2]0.16|12.0/0.25|18.0}0.18|10.5[0.26|16.0
2 A. auriculaeformis  [0.26(28.0[0.42 43.0l0.14/17.30.20[30.00. 12|16.8}0.18[25.00. 1317.7}0.21(30.00.09|12.3]0.13|19.0
3 A. occidentale 0.56l43.8l0.85| 66.0l0.52| 0.3]0.73|46.3]0.46(27.3]0.70|40.8]0.49/23.5(0.74(36.5/0.47|25.3/0.70|37.3
4 A. indica 0.28|27.0l0.41| 40.5/0.26/22.3J0.41|38.5}0.23(22.0[0.34|33.0]0.22|17.0/0.31/25.0{0.19{19.8]0.29/29.8

5 E. camaldulensis 0.43[71.3l0.64[107.5/0.34/53.8[0.5 1/80.5/0.36(44.0/0.56|66.C|0.1321.3{0.17|31.0} = | — | = | —
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Table 2. Effects of NaCl on root and shoot development of tree species at age 3 months.

Treatments

L. leucocephala

A. auriculaeformis

A. occidentale

A. indica

E. camaldulensis

Shoot | Root | SIR
yield | yield | ratio

Shoot | Root | S:R | Shoot | Root | S: R | Shoot

yield | yield | ratio | yield | vield | ratio | yield

Root | S:R

yield | ratio

Shoot
yield

Root
yield

S:R

ratio

Control

NaCl 0.5 %
NaCl 1.0 %
NaCl 1.6 %
NaCl 2.0 %

2.2608(1.4298| 1.58
0.1051(0.0940| 1.12
0.1267[0.1200( 1.06
0.1878(0.0914| 2.05
0.0871)0.0813| 1.07

0.8933|0.2898| 3.08 |3.3453(1.0457| 3.20 |0.9206

0.1659|0.1231| 1.35 |1.7933(0.7684| 2.33 [0.6628

0.2003)|0.0620] 3.23 [1.6304|0.5685GC| 2.62 [0.4230

0.2015]0.0481| 4.19 [0.96567|0.3712| 2.60 [0.3952
0.0741|0.0195| 3.80 [0.9642]0.3750| 2.64 ]0.3630

0.8164| 1
0.6707| O
0.56487| O
0.4251| 0

0.26568| 1

13
.99
.95
.93
41

3.47471

2.3007(0.7770

1.3067|0
0.4148

0.1269
0.0232/0.0010

.9662

1.78
2.96

.0367|356.60

2.1

23.20

Table 3. Biomass comparison of tree species under different NaCl concentrations at age 3 months.

L. leucocephala A. awriculaeformis A. occidentale A. tndica E. camaldulensis
Treatments | Shoot | Root |S:R | Shoot | Root | S:R |Shoot | Root | S:R j Shoot | Root | S:R | Shoot | Root | SIR
yield | yield | ratio | yield | yield | ratio | yield | yield | ratio | yield | yield | ratio | yield | yield | ratio
Control 2.2608/1.48298| 1.58 |0.8933/0.2898| 3.08 {3.23459|1.0467| 3.20 [0.9206(0.8164| 1.13 [3.4747|1.9562| 1.78
NaCl 0.5-1.0 %|0.1159[0.1070 | 1.08 |0.1831/0.0925]| 1.98 [1.6619|0.6767| 2.45 [0.5429]0.6592| 0.97 [1.80370.4685| 3.85
NaCl 1.0-2.0 %10.1375 0.0863 | 1.59 |0.1378/0.0338| 4.08 [0.9597|0.3731| 2.57 [0.3791|0.1497| 2.563 |0.2190/0.0989| 2.21
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Table 4. Analysis of variance and means comparison for the

353

dry-weight of

Leucaena lencocephala seedlinge, at age 3 months, under various concen-

trations of NaCl.

Shoot :
SOV df SS MS F
Treatments 4 14,5845 | 3.6446 | 34.2676"
Error 15 1.5942 0.1064
Total 19 16.1787
Doses (%) 0 1.5 1.0 0.5 2.0
x - 2.2608 0.1879 | 0.1267 | 0.1051 0.0871
Root :
SOV df SS MS F
Treatments 4 5.6901 1.4205 | 12,6444
Error 15 1.6879 0.1125
Total 19 7.378
Doses (%) 0 1.0 0.5 1.5 2.0
- 1.4008 0.1200 0.0940 | 0.0914 0.0813

3 highly significant difference at 99 % confident interval, underlined figures are

non-significantly different at 99 % by LSD.
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Table 5. Analysis of variance and means comparison for the dry-weight of Acacia

auriculaeformis seedlings, at age 3 months, under various concentrations

of NaCl

Shoot -

SOV df SS MS F
Treatments 4 1.8944 0.4736 | 2.8258"°
Error 16 2.5136 0.1676
Total 19 4,408
Doses (%) 0 1.5 1.0 0.5 2.0
X 0.8953 0.2015 0.2003 | 0.1659 0.0741
Root @

SOV df S5 MS F
Treatment 4 0.1967 0.0492 | 2.2466™
Error 15 0.3285 0.0219
Total 19 0.5242
Doses (%) 0 0.5 1.0 1.5 2.0
” 0.2898 0.1231 0.0620 | 0.0481 0.0196

—————e

ns = non-significant difference at 95 % confident interval, underlines figures are

non-significantly different at 95 % by LSD.

1A 1 W ' 1 W A o A &
o0.é—n.0% "LNNﬂ“}TNLLﬁﬂWTJﬂ% 159 LLHNe1INt NITOLANT DU Qb

control NV treatment gu * ANIBUAN- (Table 6)
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Table 6. Analysis of variance and means comparison for the dry-weight of

Anacardium occidentale seedlings; at age 3 months, under various concen-

trations of NaCl.

Shoot :
SOV df SS MS F
*¥%k
Treatments 4 15.3644 3.8411 9.8012
Error 156 5.8786 0.3919
Total 19 21.2430
Doses (%) 0 0.5 1.0 1.5 2.0
x 3.3459 1.7933 1.6304 | 0.9651 0.9542
Root :
SOV df SS MS F
X
Treatments 4 1.3041 0.3260 11.6014
Error 16 0.4209 0.0281
Total 19 1.7250
Doses (%) 0 0.5 1.0 0.0 1.5
2 1.0457 0.7684 0.5850 | 0.3750 0.3712

*
highly significant difference at 99 % confident interval, underlined figures are

non-significantly different at 95 % by LSD.
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Table 7. Analysis of variance and means comparison for the dry-weight of

Azedarachia indica seedlings, at age 3 months, under various concen-

trations of NaCl.

Shoot :
SOV df SS MS F
Treatments 4 0.9445 0.2361 5.1 104**
Error 15 0.69286 0.0462
Total 19 1.6371
Doses (%) 0 0.5 1.0 1.5 2.0
x 0.9206 0.5628 0.5230 | 0.3952 0.3630
Root :
SQV df SS MS F
Treatments 4 0.7976 0.19904 | 1.7803"°
Error 16 1.6647 0.1120
Total 19 2.4623
Doses (%) 0 0.5 1.0 1.5 2.0
* 08164 0.5707 0.5487 | 0.4251 0.2568
*¥F

Il

highly significant difference at 99 % confident interval

ns = non-significant difference at 95 % confident interval, underlined figures are

non-significantly different at 96 % by LSD.
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Table 8. Analysis of variance and means comparisoen for the dry-Weight of

o

Eucalyptus camaldulensis seedlings; at age 3 months, under various

concentrations of NaCl.

Shoot :

SOV df 55 MS F

EE

Treatments 4 35.0346 8.75687 19.2330
Error 16 6.8308 0.4554
Total 19 41.8654
Doses (%) 0 0.5 1.0 1.5 2.0
x 3.4747 2.3007 | 1.3067 | 0.4148 1.0232
Root @

SOV df S5 MS F
Treatments 4 11.0825 2.7706 | 2.8079"*
Error 15 14,8000 0.9887
Total 19 25.8825
Doses (%) 0 0.5 1.5 1.0 2.0
i 1.8662 0.7770 0.1969 0.0367 0.0010
=¥

Il

highly significant difference

at 99 % confident interval.

ns = non-significant difference at 95 % confident interval, underlined figures are

non-significantly different at 95 % by LSD.
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Table 9. Comparison of NaCl concentrations between used sclution and standard

solution at age 3 months. (millimhos)

NaCl 0.5 % NaCl 1.0 % NzaCl 1.5 % NaCl 2.0 %

Solution | Standard | Solution |Standard | Solution | Standard | Sclution | Standard

8.5 9.2 20.0 18.0 30.0 27.0 40.0 38.0

Table 10. Survival percentage of tree species under different NaCl concentrations

at age 3 months.

No. Species control{ 0.5 % | 1.0%{ 1.5 %f 2.0 %
1 Leucaena lencocephala 100 100 100 100 50
2 Acacia auriculaeformis i 75 100 75 75
3 Anacardium occidentale 100 100 100 50 100
4 Azedarachta indica 100 100 100 76 100
5 Eucalyptus camaldulensis 100 100 50 75 0
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