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Abstract

An investigation of the responses of longkong seedlings to waterlogging and
recovery period was done in a glasshouse at the Faculty of Natural Resources, Prince of
Songkla University, Hat Yai, Songkhla, Thailand. Three experiments were established
between March 1997 and March 1998. Longkong seedlings of 18, 20 and 24 months
were planted in polythene bags ( 20 X 30 cm. ) and were used for the first, second and
third experiments, respectively. The first and third experiments were arranged in
completely randomized-design. ,

In the first experiment, longkong seedlings were subjected lo 4 ireatments
0, 50, 75 and 100 percent waterfogging for a duration of 14 days. The results showed that
100 percent waterlogging affected longkong seedlings the most, followed by 75 and 50
percent, respectively. Waterlogging caused a decrease in dissolved oxygen and leaf
water potential, with an increase in stomatal resistance. This led to a marked decrease of
plant growth and leaf nitrogen conient. The second experiment was conducted to
evaluate an anatomical response. Longkong seedlings were subjected to 100 percent
waterlogging for a duration of 0, 2, 4Aand 6 days. The results showed that longkong
seedlings subjected to waterlogging for 6 days exhibited an enlargement of epidermis
and cork c;ambium in the stem to induce air spaces in the fissue of cortex. The largest
air sbace‘within the mesophyll layer was observed in the leaves-of plants subjected to
waterlogging for 6 days. The third experiment was conducled to evaluate a recovery
response after waterlogging. Longkong seedlings were subjected to 100 percent

waterlogging for a duration of 0, 1, 2, 4 and 6 days. The results showed that the longkong
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seedlings exposed to waterlogging for 6 days could not recover.  The longkong
seedlings subjected to waterlogging for 4 and 2 days recovered within 60 and 30 days,
respectively. Waterlogging for a duration of 4 days caused a great effect on the longkong
seedlings resulting In decreases of plant growth and leaf nitrogen content. The
responses of longkong seedlings subjected to 1 and 2 days waterlogging were not
significantly different from the control.

o According to the'r_e-sults, :t was cdﬁcl_uded that longkdng 'seedlings was
susceptible to waterlogging conditions, since longkong seedlings subjected to
waterlogging for 6 days could not recover. It is suggested that waterlogging conditions
affect plant physiology, morphology, anatomy and growth, therefore waterlogging of

longkong seedlings for more than 2 days should be avoided.
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Analysis of Variance

7 Source of variance DF  Sum of Squares Mean of Squares = F Value ~ F-Table

Modiel 2 0.08666667  0.49333333 048" 426 802
Error 9 0.46820000 - 0.05202222 (0.05 0.01)
Corrected Total 11 1.45486667

CV. 9.246641 %
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Analysis of Varfance

Source of variance DF  Sum of Squares Mean of Squares  F Value  F-Table

TRT 2 1.06166667  0.53083333 8.42** 426 8.02
Error 9 0.56750000 0.06305566 (0.05 0.01)
Corrected Total 11 1.62916667

C.V. 11.63438 %
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Analysis of Variance

" Source of variance  DF  Sum of Squares Mean of Squares F Value F - Table

TRT 2 1.30666667  0.65333333  13.31% 426 802
CEmor . 9 044180000 004908889 (0.05 0.01)
Corrected Total 11 1.74846667

C.V. 11.86929 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 2 1.38666667 0.69333333 27.73% 426 8.02
Error 9 0.22500000 0.02500000 {(0.05 0.01)
Corrected Total 11 1.61166667

CV. 9.680442 %
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Analysis of Variance

" Source of variance DF  Sum of Squares Mean of Squares  F Value F-Table

Model 2 202000667 101453333  12033* 426 B8.02
Eror 9 007060000  0.00784444 . (005 0.01)
Corrected Total 11 2.00966667

C.V. 6.222637 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 3 0.52765625 0.17588542 B.73** 3.49 595
Error 12 0.31343750 0.02611979 (0.056 0.01)
Corrected Total 15 0.84109375

C.V. 13.15958 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 3 . 690169219 = 2.30056406 4890 349 595
Error 12 - 0.56451875  0.04704323 - © (005 0.01)
Corrected Total 15 7.46621094

C.V. 11.84609 %
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Analysis of Variance

Source of variance DF Sum of Squares Mean of Squares  F Value F-Table

TRT 2 4.37226667 2.18613333 48.51** 426 8.02
Error 9 0.40560000 0.04506667 (0.05 0.01)
Corrected Total 11 4.77786667

CV. © 12.89205 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F-Table
.TRT 1 0.01125000 0.01125000 069" 5.99 13.74
Ewor 6 00350000  0.01641667 (005 0.01)
Corrected Total 7 0.10975000
CV. 10.31208 %

4. A 9
s 10 Srssianuusmusneasdnduaailuly (MPa ) 18a8und18a4NaY

lFuindsihariu 14 4u

Analysis of Variance

Source of varlance DF  Sum of Squares Mean of Squares  F Value F - Table
TRT 1 0.00080000  0.00080000 006" 5.99 13.74
Error 6 0.08600000 0.01433333 (0.05 0.01)
Corrected Total 7 0.08680000

C.V. 8.613086 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

CTRT 3 5223710000 17.41236667  84.40** 349 595
Error 12 247580000 020631687 (005 001)
Corrected Total 15 | 55.71290006 | | :
cV. 13.34962 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  FValue  F -Table

TRT 3 1017.4310750 339.1436917 98.81** 3.49 5.95
Error 12 40.7727000 3.3977250 (0.05 0.01)
Corrected Total 15 1058.2037750

C.v. 17.71332 %
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Analysis of Variance

" Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 2 668.95706667 334.47853333 26027 4.26 8.02
Eror | 9 _ - 11.56600000 - 1.285611111 - ‘_‘V(O.OS_ 0.01) .
Corrected Total 11 680.52306667

C\V. ' 14.03583 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  FValue F-Table

ns

TRT i 0.00500000  .00500000 0.02 599 13.74
Error 6 1.26200000 0.21033333 (0.05 0.01)
Corrected Total 7 1.26700000

C.V. 14.77041 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

ns

TRT 1 040500000  0.40500000 153" 6599 13.74
 Error s 6 150057800  0.26542967 (005 001)
Corrected Total 7 1.99757800

CV. 14.21238 %
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- Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  FValue  F -Table

TRT 3 10.75000000 3.58333333 85.60** 3.49 595
Error 12 0.50236200 0.04186350 (0.05 0.01)
Corrected Total 156 11.25236200

C.V. 10.81230 %
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Analysis of Variance

© Source of variance DF  Sum of Squares  Mean of Squares  F Value  F-Table

TRT 3 555.80120000 185.29706667 177.25* 3.49 5.95
Eror 42 1254480000 " 1.04540000 (005 001)
Corrected Total 15 568.43600000

C.V. 14.86116 %
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Analysis of Variance

Source of variance DF Sum of Squares  Mean of Squares  F Value F-Table

TRT 3 2060.8512000 986.8504000  370.05%* 3.49 595
Error 12 32.0048000 2.6670667 (0.05 0.01)
Corrected Total 15 2992.8560000

C.V. 12.20565 %
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Analysis of Variance

Source of variance DF Sum of Squares Mean of Squares  F Value F - Table

TRT 2 1506.1250667 753.0625333  671.02* 4.26 8.02
Cmror o 101003380 11222598 (005 001)

Corrected Total 11 1516.2254047 -

cV. 11.56936 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares F Value F - Table

ns

TRY 1 0.00001250 0.00001250 0.00 5909 13.74
Error 6 0.04437500 0.00739583 {0.05 0.01)
Corrected Total 7 0.04438750

CV. 6.900624 %
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Analysis of Variance

© Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 3 1071921875  3.57307202  140.97** 3.49 595
' Error 12 030416170 002534681 (0.05 0.01)
Corrected Total 15 11.02338045 |

C.V. 10.86272 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 3 0.38206875 0.12735625 164.29** 349 595
Error 12 0.00930250 0.00077521 {0.05 0.01)
Corrected Total 15 0.39137125

C.V. 12.27220 %
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Analysis of Variance

" Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 3 1684482700 561494233  956.55* 349 5.95
Eror - - 12 007044000  0.00587000 {005 001)
Corrected Total 15 16.9152670b | - |

cwv. 11.41392 %
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Analysis of Variance

Source of variance DF  Sum of Squares  Mean of Squares  F Value F - Table

TRT 3 46.98241875  15.66080625 35.68* 3.49 595
Error 12 5.26767500 0.43867292 (0.05 0.01)
Corrected Total 15 52.25009375

C.V. 16.51988 %
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Analysis of Variance

" Source of variance DF  Sum of Squares Mean of Squares  FValue  F-Table

TRT 3 6.50011719 216670573 650 349 595
Error 42 4oot0087s  033sdoads (005 0.01)
Corrected Total 15 10.50121094 o |

CV. 9.222727 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

Model 3 61.08480469 20.36160156 65.15** 349 595
Error 12 3.75046875  0.31253806 (0.05 0.01)
Corrected Total 15 64.83627344

CV. 8.049342 %
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Analysis of Variance

- Source of variance DF  Sum of Squares Mean of Squares FValue F-Table

Model 3 0.08369919  0.02789973  16.85* 3.49 595
Error - 12 001986475 - 0.00165540 (005 0.01)
Corrected Total 15 0.10356394

CV. 14.14877 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 3 0.47160000  0.15720000 6.45** 3.49 595
Error 12 0.29240000  0.02436667 (0.05 0.01)
_ Corrected Total 15 0.76400000

C.V. 7.210081 %
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Analysis of Variance

 Source of variance  DF  Sum of Squares Mean of Squares

F Value F - Table

TRT 4 9.61938000 2.40484500
Error . S 15 0.39147500  0.02609833
Corrected Total 19 10.01085500

92.15* 3.06 4.89
(0.05 0.01)

CV. 9.428009 %
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Analysis of Variance

Source of varlance DF  Sum of Squares Mean of Squares

F Value F - Table

TRT 3 1.27720000 0.42573333
Error 12 0.19580000 0.01631667
Caorrected Total 15 1.47300000

26.09* 3.49 5.95
(0.05 0.01)

C.V. 10.87121 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F-Table

TRT 3 018972500 0.06324167 596" 349 595
~Error 42 042725000 0.01060417 (005 .001)

Corrected Total 15 0.31697500 |

CV. 0.795628 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 3 0.09371875  0.03123958 450 349 595
Error 12 0.08327500 0.00693958 (0.05 0.01)
Corrected Total 15 0.17688375

CV. 8.212363 %
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Analysis of Variance

- Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

ns

TRT 3 006322500  0.02107500 278" 349 595
Eror - 12 - 000005000 000757917 (0,05 0.01)
Corrected Total 15 0.15417500

CV. 8.738611 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

Ns

TRT 3 0.01255000  0.00418333 0.37 3.49 595
Error 12 0.13465000 0.01122083 {0.05 0.01)
Carrected Total 15 0.14720000

CV. 11.03421 %
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Analysis of Variance

" Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 4 838.63088000 200.65772000 254.17** 3.06 4.89
Error 15 1237320000  0.82488000 (005 0.01)
Corrected Total 19 851.00408000 -

C.V. 10.54364 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 3 168.21840000 56.07280000 213.71** 349 595
Error 12 3,14860000 0.26238333 (0.05 0.01)
Corrected Total 15 171.36700000

CV. 12.61659 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F-Table

TRT 3 90.85080000 33.28360000  386.64" 3.49 595
Ewor .12 103300000  0.08608333 (005 0.01)
Corrected Total 15 100.88380000

C.V. 8.904389 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 3 10.24830000 3.41610000 098.49** 349 5.95
Error 12 0.41620000 0.03468333 _ (0.05 0.01)
Corrected Total 15 10.66450000

C.V. 8.070839 %
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Analysis of Variance

" Source of variance DF  Sum of Squares Mean of Squares F Vaiue F - Table

ns

TRT 3 0.07180000  0.02393333 163™ 349 595
Error 12, 018760000  0.01563333 (005 001)
Corrected Total 15 0.25940000

c.V. 8.836278 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares FValue F-Table

ns

TRT 3 0.09407500 0.031356833 1.07 349 5.95
Error i2 0.35130000 0.02927500 {0.05 0.01)

Corrected Total 15 0.44537500

C.V. 12.16707 %
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Analysis of Variance

" Source of variance DF  Sum of Squares Mean of Squares  FValue  F-Table

TRT 3 0499.2500000 833.0833333 8613  3.49 5.95
Eror 2. 1160712000 96726000 - . (0.05 0.01)
Corrected Total 15 2615.3212000

C.V. 11.46573 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares | Value F - Table

TRT 3 14595.000000 4865.000000 9570  3.49 5.95
Error 12 610.000000  50.833333 (0.05 0.01)
Corrected Total 15 15205.000000

C.V. 11.83361 %
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Analysis of Variance

" Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

TRT 3 1873.9908000  624.6636000  12.97** 3.49 595
Eor 12 577.0776000  48.1648000 (005 0.01)
Corrected Total 15 2451.9684000 -
C.V. 14.70202 %
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Analysis of Variance

Source of varlance DF  Sum of Squares Mean of Squares F Value F - Table

.TRT 4 953.03440000 238.25860000 72.29* 3.06 4.89
Error 15 49,43840000 3.29589333 (005 0.01)
Corrected Total 18 1002.472800060

C.W. 156.16675 %
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Analysis of Variance

* Source of variance DF Sum of Squares Mean of Squares  F Value F - Table

TRT 4 60307360000 173.26840000 18.19% 3.06 4.89
Eror 15 14200897500 952726500 . (0,05 001)
Corrected Total 19 83598257500 - ’

CV. 10.47468 %
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Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

IRT 4 2190.2572800 547.5643200 78.46** 3.06 4.89
Error 15 104.6820000  6.9788000 (0.05 0.01)
Correcied Total 19 2294.9392800

C.V. 11.50785 %
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Analysis of Variance

© Source of variance DF  Sum of Squares Mean of Squares  F Value F - Table

Trt 4 0.05359034 0.01786345 965  3.06 4.89
Error 15 002222312 0.00185193 (005 0.01)
Corrected Total 19 0.07581345 -

C.V. 18.20330 %

Ql £ V I A J
AsaEanT 48 ArmzsiasnuulstsoudedsassFuradiulnsautuluassdiungn

] ar

qr
ansnadlusceciiug 90 fu wadldRudoerindasnati

Analysis of Variance

Source of variance DF  Sum of Squares Mean of Squares  F Value F-Table

TRT 4 0.22492000  0.05623000 3.46* 3.06 4.89
Error 15 0.24345200  0.01623013 (0.05 0.01)
Corrected Total 19 0.46837200

C.V. 5.049447 %
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