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RESPONSE OF THE TREE-RING OF Pinus merkusii Jungh. & de Vriese TO CLIMATE : A CASE STUDY IN
MAE HONG SORN PROVINCE, SUPHAN BURI PROVINCE AND PHETCHABURI PROVINCE

JIRAPHORN BUMRUNGSAK 4136765 ENRD/M

M.Sc. (ENVIRONMENTAL PLANNING FOR COMMUNITY AND RURAL DEVELOPMENT)

THESIS ADVISORS: NATHSUDA PUMIJUMNONG, Ph.D., THEERAPAT PRAYURASIDDHI, Ph.D.,
SAPIT DILHOKSUMPHUN, Ph.D.,

ABSTRACT

This research on Pinus merkusii tree rings response to climatic factors was studied in three different
ecological sites; in the northern part of Thailand at Doi Tum Mak Keang in Pai Wildlife Sanctuary in Mae Hong
Sorn province, in the central part of Thailand at Phu Toei National Park in Suphan Buri province and in the upper
southern part of Thailand at Pha Chum Chon in Ta Yang district, Phetchaburi province. The objectives of this study
were i) to examine the response of P. merkusii tree rings to climatic factors (rainfall and temperature), ii) to
compare growth patterns of P .merkusii and ecological characteristics among these studied areas in northern,

central and upper southern part. The experiment was performed during November 2001 to May 2003.

Two wood core samples were taken from each tree sample by using an increment borer. The data were
analyzed by a dendrochronological method. Growth patterns of P .merkusii were correlated with climatic data from
the meteorological station nearby. The soil sample, the topographical information and the characteristics of the

forest were taken from the three study areas. The forest type of all studied areas was Dry pipterocarp forest, in

which P. merkusii is a dominant species. The soil is acid with as low moisture content. The organic matter, total

nitrogen and phosphorus were low, but the potassium was high.

The results revealed that the response of P. merkusii tree rings to rainfall and temperature at the Mae
Hong Sorn site showed a significantly positive response at a level of 0.05 to rainfall in April, and showed a
significantly negative response at a level of 0.05 to the temperature from March to May. While at the Suphan Buri
Site, it showed a significantly positive response at a level of 0.05 to the rainfall in March. On the other hand it did
not show a significant a level of 0.05 level response to temperature in this site. At the Phetchaburi Site, it showed a
significantly positive response at a level of 0.05 to rainfall from April to June and showed a significantly negative
response at a level of 0.05 to temperature from April to July. The results showed that the response of P. merkusii
tree rings to climatic factors was responded positively with rainfall from the late dry season to the early wet season

in all three different studied sites.

Even though the topographical characteristics of all three studied areas were different, the characteristics
of the soil were the same, which corresponded to the rainfall from the late dry season to the early wet season. It

might be the P. merkusii species ability to distribute itself in all three different topographical sites.

KEY WORDS: Pinus merkusii / TREE-RING / RESPONSE / CLIMATE / DENDROCHRONOLOGY

127 page. ISBN 974-04-3533-5
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lﬁ 2454-2544 | -0.01 -0.13 0.23*% | 0.06 -0.06 0.02 .a 0.03
sTifediafisza 0.05 #+ fluddyfiszd 0.01
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A o =R A kY = dy a v o Jdo
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Correlation | Response | Correlation | Response Correlation Response
Coefficient | Coefficient | Coefficient | Coefficient Coefficient Coefficient
r=0.6289 r=0.9719 r=0.6057
GAVRGHY p 0.0132 -0.0745 -0.0331 -0.0133 -0.0902 0.0045
Aueeu p qgvlu 0.0382 0.1732 * 0.4686 * 0.2168 * -0.1368 -0.0616
fa1nl p 0.1701 0.1804 * -0.0218 0.041 -0.0973 0.0876
wqﬁ%mau p 0.1094 0. 2055 -0.2151 0.0506 -0.158 0.0546
FUNAY p 0.379 * 0.2779 * 0.5554 * 0.2747 * -0.3069 * -0.1552 *
unIny i](g]!l,élﬂ 0.2365 * 0.2345 * 0.2877 0.103 -0.1021 -0.0449
M fug 0.1272 0.0268 0.1998 0.174 -0.0543 0.2036 *
Hunw 0.1941 0.1621 * 0.4145 0.1177 -0.3683 * -0.169 *
SO SRIAN] 0.3406 * 0.3144 * 0.7386 * 0.365 * -0.3927 * -0.3887 *
NHENAY 0.1006 0.1433 0.1494 0.0625 -0.448 * -0.2092 *
ﬁqmau -0.0036 -0.1445 Ol OilsS -0.0171 -0.1927 0.1061
NINHIAY qsgvlu 0.1822 0.0013 0.1035 0.1914 * -0.112 03172 *
GRVRGH 0.0209 -0.0809 0.3012 -0.0193 -0.2306 -0.0365
Aueeu 0.1574 0.1305 0.5936 * 0.4407 * -0.3538 * -0.0907
a1y 0.0004 -0.0709 0.1542 0.2402 * -0.2951 * -0.1414
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{ a J wvana ! Y @
A159N 4-7 waaaRwamsAnsienanulsdsiu VONAUTANY ﬂuﬁi%ﬂ‘ﬂﬂﬂ'mﬁﬂ 33%au

Sum of Squares df Mean Square F P-value

AMuAUILAY  Between Groups 95.0921 2 47.5461 2.1982 0.115

Within Groups 2703.7283 125 21.6298

Total 2798.8204 127
TuTasou Between Groups 0.1069 2 0.0535 0.7042 0.496
T%Qﬂllﬂ Within Groups 9.4888 125 0.0759

Total 9.5957 127
UNBIAY  Between Groups 24.9050 2 12.4525 35.1609 | 0.000
Tuau Within Groups 44.2697 125 0.3542

Total 69.1747 127
ANy Between Groups 0.0156 2 0.0078 22.7727 | 0.000
NIA-AN Within Groups 0.0427 125 0.0003

Total 0.0583 127
oaosa Between Groups 567.3867 2 283.6933 65.7584 | 0.000
fulutlseTomd Within Groups 539.2719 125 43142

Total 1106.6586 127
Twundi®ey  Between Groups 27815.7010 2 13907.8505 8.7829 0.000
fslutlseTemd Within Groups 197939.0300 125 1583.5122

Total 225754.7310 127
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Sum of Squares df Mean Square F P-value

AMuAUILAY  Between Groups 2350.186 2 1175.093 327.408 | 0.000

Within Groups 448.634 125 3.589

Total 2798.820 7,
TuTasou Between Groups 4.851 2 2.426 63.902 0.000
T%Qﬂllﬂ Within Groups 4.745 125 0.038

Total 9.596 127
Su‘ﬂ%ﬂ%@]q Between Groups 14.504 2 7.252 16.580 0.000
Tudu Within Groups 54.671 125 0.437

Total 69.175 127
iy Between Groups 0.017 2 0.009 26.240 0.000
NIA-AN Within Groups 0.041 125 0.000

Total 0.058 127
oawosd Between Groups 255.765 2 127.882 18.786 0.000
sz Tomd Within Groups 850.894 125 6.807

Total 1106.659 127
Twundi®ey  Between Groups 173977.719 2 86988.859 210.008 | 0.000
fslutlseTemd Within Groups 51777.012 125 414216

Total 225754.731 127
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= 9 Y v A . ~ 9 tﬂy AR @ o T
A1TN V-1 ANUNINTUABY Residual ﬂlﬂd?ﬂﬂuluﬁuﬁﬂﬂ‘u WHUNANHY WWHIAUNIDITDOU

(PMTK) 39MIAGHITLYT (PMPT) LagdanIamesys (PMTY)

ANuANAFUAYH
iIwa. | PMTK | PMPT | PMTY

2254 1.048
2255 1.176
2256 1.121
2257 0.945
2258 0911
2259 0.889
2260 0.565
2261 1.01
2262 0.685
2263 0.68
2264 1.059
2265 1.201
2266 0.874
2267 0.852 0.997
2268 0.632 0.789
2269 0.928 0.995
2270 0.813 1.032
2271 0.956 0.777
2272 0.587 0.57
2273 1.383 1.058
2274 0.96 0.902
2275 1.043 0.666
2276 1.272 1.064
2277 1.291 0.658
2278 1.046 0.907
2279 0.994 0.765
2280 0.969 0.676
2281 0.933 0.711

AnuNAFUAYH
Ywea. | PMTK | PMPT | PMTY

2282 1.242 1.557
2283 1.112 1.175
2284 1.171 0.807
2285 1.437 1.108
2286 1.369 1.567
2287 1.417 0.863
2288 1.306 1.15
2289 0.933 0.771
2290 1.133 0.964
2291 0.963 0.84
2292 0.879 0.741
2293 1.324 1.258
2294 0.988 1.286
2295 1.121 0.957
2296 0.944 0.798
2297 1.197 1.084
2298 0.814 1.374
2299 0.678 0.485
2300 0.851 0.935
2301 1.18 0.699
2302 0.97 0.822
2303 0.522 1.006
2304 0.897 1.121
2305 0.992 0.834
2306 0.935 1.594
2307 0.721 0.941
2308 0.949 1.514
2309 0.863 0915
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(PMTK) 394nIAgUITLYT (PMPT) Lagdaniameslys (PMTY) (s19)

ANuANAFUAYH
iIwa. | PMTK | PMPT | PMTY

2310 0.952 0.47
2311 1.192 0.903
2312 1.25 0.955
2313 1.032 1.438
2314 1.034 1.087
2315 1.248 1.021
2316 0.857 1.101
2317 0.896 1.354
2318 1.117 1.39
2319 0.741 0.799
2320 0.763 0.79
2321 0.916 1.022
2322 1.028 1.269
2323 1.25 1.117
2324 0.993 0.843
2325 1.084 0.632
2326 1.033 1.057
2327 0.84 1.14
2328 1.345 1.301
2329 0.918 0.645
2330 1.182 0.655
2331 0.83 0.83
2332 1.005 0.506
2333 1.07 0.874
2334 0.938 1.07
2335 1.096 0.694
2336 0.9 0.758
2337 1.051 0.95

AnuNAFUAYH
Ywea. | PMTK | PMPT | PMTY

2338 0.833 1.171
2339 1.152 1.054
2340 0.893 1.232
2341 0.923 1.08
2342 0.865 1.378
2343 1.064 0.783
2344 1.087 1.274
2345 1.053 0.439
2346 0.876 0.861
2347 0.645 0.642
2348 0.876 1.025
2349 1.095 1.202
2350 0.941 0.618
2351 1.038 0.904
2352 1.215 1.587
2353 1.001 1.532
2354 0.987 1.391
2355 1.112 0.894
2356 1.169 0.986
2357 0.804 0.919
2358 1.07 0.83
2359 1.093 0.811
2360 1.061 0.791
2361 0.839 1.002
2362 1.05 1.165
2363 1.19 1.171
2364 0.802 0.734
2365 1.115 0.978
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= 9 Y v A . ~ 9 tﬂy AR @ o T
A1TN V-1 ANUNINTUABY Residual ﬂlﬂd?ﬂﬂuluﬁuﬁﬂﬂ‘u WHUNANHY WWHIAUNIDITDOU

(PMTK) 394nIAgUITLYT (PMPT) Lagdaniameslys (PMTY) (s19)

ANuANAFUAYH AnuNAFUAYH
iIwa. | PMTK | PMPT | PMTY Ywea. | PMTK | PMPT | PMTY

2366 1.08 1.072 2394 0.909 0.941 0.89
2367 0.894 1.088 0.908 2395 1.055 1.392 1.63

2368 0.668 0.755 1.281 2396 1.037 0.783 0.987
2369 1.027 1.026 0.894 2397 1.191 1.254 1.04
2370 0.946 0.918 0.793 2398 1.031 0.847 0.832
2371 0.838 0.927 0.914 2399 0911 0.856 1.4

2372 1.4 1.134 0.93 2400 1217 0.88 1.286
2373 0.972 1.293 1.324 2401 1.158 1.198 0.936
2374 1.181 1.494 1.262 2402 0.752 1.093 0.82
2375 0.852 1.01 1.303 2403 1.041 0.84 1.082
2376 0.983 1.015 133 2404 1.162 1.099 0.924
2377 1.064 0.712 0.862 2405 1.108 1.055 111

2378 1.121 0.862 1.13 2406 0.987 1.14 1.093
2379 0.984 1.359 1.038 2407 0.787 1.182 0.915
2380 1.146 0.717 1.175 2408 0.907 0.862 1.327
2381 1.137 1.008 0.527 2409 0.89 0.774 0.864
2382 0.961 1.045 0.792 2410 0.991 0.768 0.916
2383 1.141 1.201 1.003 2411 1.279 0.96 0.77
2384 1.022 0.966 0.81 2412 0.842 1.119 0.825
2385 0.674 0.846 0.641 2413 1.02 0.974 1.099
2386 0.769 1.122 1.448 2414 0.869 1.178 1.117
2387 0.953 0.692 0.445 2415 0.896 1.021 0.823
2388 1.107 0.928 0.505 2416 1.234 1.036 1.26
2389 0.797 1.129 0.794 2417 0.882 1.134 1.054
2390 1.165 1.101 0.754 2418 1.018 1.449 0.992
2391 0916 1.185 0.651 2419 0.893 0.964 0.874
2392 0.949 0.642 1.043 2420 0.803 0.82 1.339
2393 1.107 1.462 1.304 2421 0.985 0.64 1.061




4
CRALELYRVRERE It MARUIN U/ 104

= 9 Y v A . ~ 9 tﬂy AR @ o T
A1TN V-1 ANUNINTUABY Residual ﬂlﬂd?ﬂﬂuluﬁuﬁﬂﬂ‘u WHUNANHY WWHIAUNIDITDOU

(PMTK) 394nIAgUITLYT (PMPT) Lagdaniameslys (PMTY) (s19)

ANuANAFUAYH AnuNAFUAYH
iIwa. | PMTK | PMPT | PMTY Ywea. | PMTK | PMPT | PMTY

2422 1.172 0.932 1.361 2450 1.165 0.666 1.112
2423 1.273 1.164 1.197 2451 0.982 1.044 0.943
2424 0.913 0.96 1.16 2452 0.92 1.204 1.423
2425 1.201 0.938 1.177 2453 1.169 1.453 1.245
2426 0.926 1.376 1.001 2454 0.872 1.01 0.591
2427 0.856 0.921 0.93 2455 0.971 0.852 0.776
2428 1.037 0.764 0.675 2456 0.85 1.07 1.044
2429 1.001 1.156 0.894 2457 0.967 1.104 0.834
2430 1.333 1.074 s 2458 1.11 1.028 0.925
2431 0.873 1.347 0.481 2459 1.416 0.98 1.095
2432 0.755 0.428 1.128 2460 0.852 0.979 1.086
2433 1.049 1.07 0.951 2461 1.07 0.97 0.8

2434 0.754 1.347 0.838 2462 0.803 0.887 0911
2435 1.211 0.543 1.144 2463 0.999 1.139 1.05
2436 1.111 1.358 1.142 2464 1.218 0.702 1.263
2437 0.911 1.084 0.933 2465 1.082 1.197 1.086
2438 0.803 0.832 0.9 2466 1.235 1.442 1.048
2439 0.97 0.939 0.893 2467 0.946 0.878 0.986
2440 0.971 0.993 0911 2468 1.017 0.843 0.881
2441 1.102 1.307 1.024 2469 0.791 1.131 0.755
2442 0.967 0.871 1.213 2470 1.07 0.892 0.977
2443 0.902 1.098 1.159 2471 1.257 1.247 1.011
2444 1.08 1.002 0.531 2472 1.299 0.624 1.197
2445 0.873 1.065 1.349 2473 0.915 0.799 1.06
2446 1.085 0.819 0.763 2474 0.651 1.078 0.918
2447 0.896 0.97 1.038 2475 0.698 1.045 0.884
2448 0.819 1.035 0.826 2476 0.999 1.031 0.929
2449 0.726 0.88 0.801 2477 1.053 0.823 0.92
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= 9 Y v A . ~ 9 tﬂy AR @ o T
A1TN V-1 ANUNINTUABY Residual ﬂlﬂd?ﬂﬂuluﬁuﬁﬂﬂ‘u WHUNANHY WWHIAUNIDITDOU

(PMTK) 394nIAgUITLYT (PMPT) Lagdaniameslys (PMTY) (s19)

ANuANAFUAYH AnuNAFUAYH

iIwa. | PMTK | PMPT | PMTY Ywea. | PMTK | PMPT | PMTY
2478 0.954 0.981 1.055 2506 0.805 0.956 0.997
2479 0.918 0.97 1.239 2507 0.98 1.364 0.729
2480 0.82 0.962 1.076 2508 1.051 0.781 1.262
2481 1.254 1.031 1.006 2509 1.033 1.116 1.093
2482 0.991 1.096 0.728 2510 1.09 0.749 0.712
2483 0.838 1213 0.769 2511 1.241 1.115 1.265
2484 1.019 0.803 0.969 2512 0.654 1.508 1.105
2485 0.927 1.027 1.13 2513 1115 0.785 1.067
2486 1.275 1.226 1.356 2514 0.847 0.729 1.123
2487 1.022 1.084 1.101 2515 1.024 1.696 1.22
2488 1.254 0.924 0.6 2516 0.969 1.017 1.031
2489 1.143 0.778 1.325 2517 1.003 1.164 1.274
2490 0.892 1.073 1.21 2518 1.069 0.662 0.955
2491 1.089 1.15 0.977 2519 1.189 1.149 1.225
2492 0.981 1.406 1.035 2520 1.369 0.656 0.979
2493 0.9 0.846 0.987 2521 1.378 0.891 1.161
2494 1.198 1.16 0.577 2522 0.759 0.882 0.494
2495 0.782 1.293 0.826 2523 0.727 0.941 0.804
2496 0.98 1.391 1.431 2524 0.859 0.859 0.9
2497 0.933 1.024 0.991 2525 1.225 0.898 0.975
2498 0.917 1.082 1.025 2526 0.789 0.734 1.061
2499 1.077 0.876 1.199 2527 0.96 0.789 1.006
2500 0.705 0.957 0.797 2528 0.802 0.827 1.165
2501 0.803 0.789 0.854 2529 0.803 1.054 0.977
2502 1.095 0.977 0.895 2530 1.178 0.782 0.694
2503 0.736 0.717 0.879 2531 0.879 0.934 1.131
2504 1.196 0.935 1.09 2532 0.981 0.863 0.839
2505 1.056 0.93 1.007 2533 0.827 1.08 0.696
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= 9 Y v A . ~ 9 tﬂy AR @ o T
A1TN V-1 ANUNINTUABY Residual ﬂlﬂd?ﬂﬂuluﬁuﬁmﬁl‘u WHUNANHY WWHIAUNIDITDOU

(PMTK) 394nIAgUITLYT (PMPT) Lagdaniameslys (PMTY) (s19)

ANuANAFUAYH

iIwa. | PMTK | PMPT | PMTY
2534 0.91 0.901 0.689
2535 1.03 1.309 0.764
2536 1.288 1.082 0.819
2537 1.092 1272 0.971
2538 1.026 0.724 0.949
2539 1.065 1.094 1.298
2540 0.826 1.421 0.745
2541 0.763 1.278 1.135
2542 1.085 1.152 1.183
2543 1.336 0.799 1.692
2544 1.075 1.009
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MANUIN A

=)

Y an v 1 A f,'
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= ¥ A v g
AT NN A-1 ﬂﬁlﬁﬂﬂﬂﬁu@\im'ﬂQﬂjn\lﬂ?ijﬂﬂllmﬁl‘lﬁ@\flﬂcluwu

v
[ @

A R
NANHIINIALUY

Y
1JF3naidy o @1tns IR0 IMALLgeIa Y VI IAL FRIaDU

A
U

ey (1) w.a.2454-2543)

fenia Correlation Response
Coefficient Coefficient
FIMAY p 0.0245 0.0513
NUEEU p g 0.0181 -0.1428
Aa1AN p 0.1606 0.0872
WYAINIOU p 0.1391 0.249 *
FUNAN p 0.3533 * 0.376 *
TERLEY nguda 02101 * 0.2648 *
AuAUT 0.1218 0.0257
Hunaw 0.2603 * 0.1325
SRORION 0.3272 * 0.3719 *
NYENIAY 0.0332 0.1561
Uy -0.0501 -0.1159
NINYIAN ek 0.1353 0.0539
GAVRGH -0.0434 -0.0331
AU 0.1928 0.2128 *
Aa1ny 0.0126 -0.014
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g09a0U MO

= A Ay Ay = A a ~
HHGLYA @ p MUY Lﬂ@uﬂ]@ﬂﬂﬂW"IuNW Vlﬁulllluﬂ1ilﬂ5iglﬂﬂiﬁ G_h/] t-1)

* Uanudagned

aad

DANTZAL 0.05
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A 9 =~ 9 tﬂy A [ [ [ 1
AT N A-2 ﬂ?iﬂﬂﬂﬁu@ﬂﬂl@ﬂﬂ'ﬂi\lﬂ'J'N’N‘]_IllﬂJﬁUﬁ'f)\iGl‘]JGluWu‘Vlﬁﬂ‘B"I‘ﬂQﬂ'J?ILUJ8@\1?{?)11 0

=) g’ =} 2 9] T
Usmaniwlu a aotithe Jandauigosaon

Vel (il w.a.2521-2543)
1o fggna Correlation Response
Coefficient Coefficient
FIMAY p 0.0042 0.0517
NUEEU p g 0.2445 0.0526
Aa1AN p -0.0212 -0.1455
WYAINIOU p -0.1768 -0.201 *
FUNAN p 0.511 * 0.3646 *
TERLEY nguda 0.3486 0.314 *
AuAUT 0.02 0.247
Hunaw 0.1974 0.0381
SRORION 0.2135 0.1176
NYENIAY 0.0453 -0.1464
Uy -0.1628 -0.3488 *
NINYIAN ek 0.0301 0.1026
GAVRGH 0.3954 * 0.2402 *
AU 0.1793 0.2714 *
Aa1ny -0.144 0.0888

= A Ay Ay = A a ~
HHGLYA @ p MUY Lﬂ@uﬂ]@ﬂﬂﬂW"IuNW Vlﬁulllluﬂ1ilﬂ5iglﬂﬂiﬁ G_h/] t-1)

aad

* Uanud Ay Neadansza 0.05
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A 9 = 9 Lﬂy A [ [ [ 1
AT NN A-3 ﬂ”lﬁ@]'f)ﬂﬁﬂ@\ﬁli’)\iﬂ')']ﬂﬂ?'N'N‘]_]hlllﬁuﬁ@ﬂiﬂiuwuﬂﬁﬂﬂ"lﬂﬁﬁjﬂllﬂa@ﬁﬁ@u 210)

a 2’ =\ Y 1 [ A A (% [} (B}
Usuaniwu o ﬁ'ﬂ'lu‘ﬂﬂa@\i"lﬂ?uliLLﬁ%‘ﬁﬂJuW"]ﬂiJ@\‘]ﬁuTJ WHIALNIDITDOU

A
U

ey (1 w.a.2529-2543)

fenia Correlation Response
Coefficient Coefficient
FIMAY p -0.2496 0.0521
NUEEU p g 0.2213 0.048
Aa1AN p -0.1124 -0.0333
WYAINIOU p -0.2757 -0.08
FUNAN p 0.5479 * 0.3781 *
TERLEY nguda 0.2704 0.0977 *
AuAUT 0.1731 -0.0212
Hunaw 0.3281 0.3954 *
SRORION 0.6326 * 0.3157 *
NYENIAY 0.4576 * 0.1964
Uy 0.3925 0.2817 *
NINYIAN ek 0.0817 0.2072 *
GAVRGH 0.0535 -0.0288
AU 0.0774 0.1544
Aa1ny 0.1424 0.0613

= A Ay Ay = A a ~
HHGLYA @ p MUY Lﬂ@uﬂ]@ﬂﬂﬂW"IuNW Vlﬁulllluﬂ1ilﬂ5iglﬂﬂiﬁ G_h/] t-1)

* Uanudagned

aad

DANTZAL 0.05
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A ] a0 Y £ A= o ~
AT NN A-4 ﬂ']'iﬂ@‘]_lﬁuf’NGlll’iNﬂ’ﬂllﬂ’JN?\‘l‘]JllﬁJﬁuﬁ@\‘icl‘UﬁlUWu%ﬁﬂ‘k!'lﬂﬂﬁ’l@q‘Wiiﬂluﬁ 10

Y
Ysnaniwy o @019 IMAgNI T JIHIAGUITALY3

Vil (@) 0.7.2494-2544)
1o fggna Correlation Response
Coefficient Coefficient
FIMAY p 0.0372 -0.0765
NUEEU p g -0.1572 -0.0883
Aa1AN p -0.0285 -0.0302
WYAINIOU p -0.0699 -0.1135
FUNAN p 0.0112 0.0804
TERLEY nguda -0.1434 -0.2223 *
AuAUT 0.2591 0.1303
Hunaw 0.3526 * 0.3039 *
SRORION 0.0852 0.0286
NYENIAY 0.0389 0.0156
Uy -0.0398 -0.0858
NINYIAN ek 0.1153 -0.0306
GAVRGH -0.0274 -0.0694
AU 0.1093 0.0804
Aa1ny 0.1876 0.1325

= A Ay Ay = A a ~
HHGLYA @ p MUY Lﬂ@uﬂ]@ﬂﬂﬂW"IuNW Vlﬁulllluﬂ1ilﬂ5iglﬂﬂiﬁ G_h/] t-1)

aad

* Uanud Ay Neadansza 0.05
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A v SLES
AT NN A-5 ﬂ']'iﬂ@‘]_lﬁu@\‘l“lll'i]\i’ﬂ'ﬂllﬂ’JN'N‘]JlliJﬁ‘L!ﬁ@QGl‘Uﬁlu

Y
A

a g’ S 9 [ o ~
Usuaniu o goriauegs WHIAGNITUYT

WU

%

A= @ ~
NANHIWHIAGWITULT 91D

A
U

ey (1 w.a.2520-2544)

fenia Correlation Response

Coefficient Coefficient
FIMAY p 0.1892 0.0485
NUEEU p g 0.208 0.0786
Aa1AN p -0.0851 -0.0358
WYAINIOU p -0.0216 -0.0947
FUNAN p -0.258 -0.0909
TERLEY nguda 0.0446 -0.1412

AuAUT -0.2842 -0.3839 *

Hunaw 0.2917 0.2481 *
SRORION -0.0454 0.058
NYENIAY -0.0537 0.0252
Uy 0.2533 0.095

NINGYIAY ek -0.1621 -0.2537 *
GAVRGH -0.2457 -0.0354
AU -0.348 -0.3051
Aa1ny 0.2594 -0.0554
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= A Ay Ay = A a ~
HHGLYA @ p MUY Lﬂ@uﬂ]@ﬂﬂﬂW"IuNW Vlﬁulllluﬂ1ilﬂ5iglﬂﬂiﬁ G_h/] t-1)

* Ianudagned

aad

DANTZAV 0.05
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A ] a0 Y £ A= o ~
AT NN A-6 ﬂ']'iﬂ@‘]_lﬁuf’NGlll’iNﬂ’ﬂllﬂ’JN?\‘l‘]JllﬁJﬁuﬁ@\‘icl‘UﬁlUWu%ﬁﬂ‘k!'lﬂﬂﬁ’l@q‘Wiiﬂluﬁ 10

a 3' = L% (% % =1
Usuanidu w ﬁf]TL!‘U']uUli WHINYNYDIU

Vel (Al w.a.2525-2544)
1o fggna Correlation Response
Coefficient Coefficient
FIMAY p 0.0962 -0.0007
NUEEU p g 0.151 -0.0404
Aa1AN p -0.0638 -0.0205
WYAINIOU p 0.0111 0.044
FUNAN p -0.3651 -0.3221 *
TERLEY nguda -0.1336 -0.0961 *
AuAUT -0.2525 -0.2119
Hunaw 0.3071 -0.0003
SRORION -0.1665 -0.0044
NYENIAY 0.168 0.2026 *
Uy -0.0175 -0.0669
NINYIAN ek 0.1022 0.167
GAVRGH -0.106 -0.0033
AU -0.3632 -0.1112 *
Aa1ny -0.2294 0.0147

= A =) d’ ] d' 9 Y a a cs'
HHGLYA @ p MUY maummﬂ‘nmummullmmimmumﬂm GJ‘VI t-1)

aad

* Uanud Ay adanTza 0.05



4
3510500 1hgefna
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S 1

d‘ Y = 9 zﬂy d‘ﬁ [ (%
AMITNN -7 ﬂ']'iﬂ’é]‘]_l’du@\‘]“lll’iNﬂ’Nllﬂ’JN?\‘]‘]JlliJﬁuﬁ@\‘iGl‘UﬁlUWu‘lﬂﬁﬂ‘HWﬂ‘H’JmWﬂfi‘Uj A9

a oy ~ ~ o [ ~
Usuanidu w FAOIUATIVDINIANYIYT WHIAUNYTYT

A
U

ey (1 w.a.2524-2544)

fenia Correlation Response
Coefficient Coefficient
FIMAY p -0.1109 0.1284
NUEEU p g 0.1508 0.1667
Aa1AN p -0.09 -0.0905
WYAINIOU p 0.1317 -0.024
FUNAN p -0.1414 -0.0054
TERLEY nguda -0.2091 -0.3142 *
AuAUT 0.4976 * 0.3343 *
Hunaw 0.0533 0.2543
SRORION 0.4454 * 0.3102 *
NYENIAY 0.0514 0.1815 *
Uy 0.4666 * 0.1444
NINYIAN ek 0.3443 0.1549 *
GAVRGH 0.0865 0.1648
AU -0.0721 -0.0086
Aa1ny -0.0039 0.1398

= A Ay Ay = A a ~
HHGLYA @ p MUY Lﬂ@uﬂ]@ﬂﬂﬂW"IuNW Vlﬁulllluﬂ1ilﬂ5iglﬂﬂiﬁ G_h/] t-1)

* Uanudagned

aad

DANTZAL 0.05
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= [ [ 1

= v Y Y L A
AT NN A-8 ﬂ’]ﬁﬂ@l]ﬁu@\‘]GUENﬂ'J']Nﬂ'JTQ'JQTJllﬂJﬁUﬁ@QGlUGlUW‘L!Wﬁﬂ‘kl'm\‘]ﬁjﬂlwclﬁuﬁ 1G]

Y
Ysnanieu o aorlidninaunyas 8neres1 N TANYIYS

Vil @ w.7.2518-2544)

1o fggna Correlation Response

Coefficient Coefficient

FIMAY p 0.3824 * 0.1468 *
NUEEU p g 0.1429 0.1229
Aa1AN p 0.1409 0.2058
WYAINIOU p 0.2447 0.078
FUNAN p 0.0074 -0.0816

TERLEY nguda 02018 0.2229 *
AuAUT 0.0817 0.1193
Hunaw 0.016 -0.0302

SRORION 0.5001 * 0.4066 *
NYENIAY 0.192 0.2184
Uy -0.0246 0.2161
NINYIAN ek 0.0066 0.1022
GAVRGH 0.2251 0.1693
AU -0.1042 0.0869
Aa1ny -0.0318 -0.0792

= A Ay Ay = A a ~
HHGLYA @ p MUY Lﬂ@uﬂ]@ﬂﬂﬂW"IuNW Vlﬁulllluﬂ1ilﬂ5iglﬂﬂiﬁ G_h/] t-1)

aad

* Uanud Ay Neadansza 0.05
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S 1

d‘ Y = 9 zﬂy d‘ﬁ [ (%
MINN A-9 ﬂ']'iﬂ’é]‘]_l’du@\‘]“lll’iNﬂ’Nllﬂ’JN?\‘]‘]JlliJﬁuﬁ@\‘iGl‘UﬁlUWu‘lﬂﬁﬂ‘HWﬂ‘H’JmWﬂfi‘Uj A9

a 2’ =} v A v [ adn o
Usmaniielu o g01tas1901MANIHY 29 IAUT2IVATIUS

J

A
U

ey (1 w.a.2494-2544)

fenia Correlation Response
Coefficient Coefficient
FIMAY p -0.0596 -0.0942
NUEEU p g 0.1513 0.1433
Aa1AN p 0.2329 0.0835
WYAINIOU p 0.0463 -0.0478
FUNAN p 0.0626 0.1808 *
TERLEY nguda 0.2635 * 0.0879
AuAUT 0.3887 * 0.2989 *
Hunaw 0.0416 0.0599
SRORION 0.393 * 0.2821 *
NYENIAY 0.326 * 0.2026 *
Uy 0.2406 0.2286 *
NINYIAN ek 0.1097 0.0573
GAVRGH 0.1096 0.1919 *
AU 0.0203 0.0246
Aa1ny -0.1016 -0.0203

= A Ay Ay = A a ~
HHGLYA @ p MUY Lﬂ@uﬂ]@ﬂﬂﬂW"IuNW Vlﬁulllluﬂ1ilﬂ5iglﬂﬂiﬁ G_h/] t-1)

* Uanudagned

aad

DANTZAL 0.05
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v
[V [ A 1

= Y 2 Y d" =R
MITNN A-10 ﬂ']'iﬂ’ﬁ]‘]_lﬁu@ﬂﬂlﬂﬁﬂ’ﬂllﬂ??ﬂ?ﬂﬂquﬁuﬁﬂﬂiﬂﬁluwu%ﬂﬂﬂ']‘ﬂ\‘]‘l/i’mmﬂﬁui D

QUUNN U ADIUATIVOINMANYIYT N TAUNYTYT

a QU

Vil () w.91.2524-2544)
1o fggna Correlation Response
Coefficient Coefficient
FIMAY p 0.1494 0.0369
NUEEU p g 0.1657 0.2373
Aa1AN p 0.2469 0.0467
WYAINIOU p 0.2068 0.1324
FUNAN p -0.2465 0.0177
TERLEY nguda 0.0447 0.2199 *
AuAUT -0.1016 -0.1044
Hunaw 0.0286 -0.0829
SRORION -0.3379 0.1444
NYENIAY -0.3739 -0.1225 *
Uy -0.513 * -0.2708 *
NINYIAN ek -0.3176 -0.3559 *
GAVRGH 0.012 0.0785
AU -0.1714 -0.0271
Aa1ny -0.0241 0.0443

= A Ay Ay = A a ~
HHGLYA @ p MUY Lﬂ@uﬂ]@ﬂﬂﬂW"IuNW Vlﬁulllluﬂ1ilﬂ5iglﬂﬂiﬁ G_h/] t-1)

aad

* Uanud Ay Neadansza 0.05
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A ] ~
A1TNWN A-11 ﬂqﬁﬂ@Uﬁu@\‘]mﬂQﬂT]Nﬂ’J'N'J\ﬁJll

UNNY A ADIUATIVOIMAINU 391 IATLIIVATIUT

a

QU

U

9/

Y
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EXECUTIVE SUMMARY

Introduction

The Pinus is one of the important economic trees. There are only two species,
Pinus merkusii and P. kesiya found in Thailand. These species have a great variation
in their utilization including the economics and the conservation, especially P.
merkusii which has long fibers and has more resin and crude turpentine than P. kesiya.
However, the forest destruction and misuse result in the depletion of genetic resources

of the pine species.

P. merkusii habitats in the mountain range, with the elevation between 30-
2,000 m MSL, in the northern, northeastern, some parts of central and upper southern
part of Thailand. It is usually found on poor, well-drained soils. It grows purely or
stands together with P. kesiya or deciduous broad-leaved tree species. Pines growth
can be different depending on the environment and their ecology. Therefore, the study
on the response of the pine trees to the environmental factors might help better

understanding of their growth and ecology.

The study on the response of this pine species, P. merkusii, to environmental
factors in different areas, however, is not found in Thailand at present. The
investigation on this topic can be done in various ways. A dendrochronology is one of
the efficient methods to investigate the response of the pines to environmental factors
by the utilizing of the tree ring width chronology. It can provide the information on

the history of their growth and the ecosystem.
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The annual ring of P. merkusii is distinct and shows the response to climatic
factors. Thereby, to study the response of this specie to the climate by utilizing a
dendrochronology method will provide a better information on the pines growth and

their ecology in different areas.

Objectives

The objectives of this study were, 1) to examine the response of P. merkusii
tree-ring to the rainfall and the temperature, and ii) to compare the growth of P.
merkusii and their ecological characteristics in different topographical characteristic

sites.

Study Areas

In this study, the experiments were conducted in a natural pine with in Dry
Dipterocarp forest in which the P. merkusii is the dominant species. The study sites
were divided into three different areas; in the northern part of Thailand at Doi Tum
Mak Keang in Pai Wildlife Sanctuary in Mae Hong Sorn province, in the central part
of Thailand at Phu Toei National Park in Suphan Buri province and in the upper
southern part of Thailand at Pha Chum Chon in Ta Yang district, Phetchaburi

province.

Methods

At least 30 tree samples, which have a straight bole without damages and have
completed crown shape, were collected. The two cores in the opposite side of each
tree were taken at the breast height (1.30 m) by an increment borer. Then after the
specimens were mounted on the wooden support, tree-ring width series were
measured and plotted with a TSAP program. To cross-date the tree-ring width series,
they were compare with the graph plots on the light table. The simple correlation was
checked by a COFECHA program. The chronological index was produced by an
ARSTAN program.
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The soil samples were collected from 4 plots of each site. However three
subplots of each plot were taken and combined together. The soil samples were taken
from various depth such as; 1) 0-15 cm, 2) 15-30 cm and 3) 50 cm. The soil moisture
content, texture, pH, organic matter, total nitrogen, available phosphorus and
potassium were analyzed. To evaluate the topographical characteristic of each study
sites, the information of the slope, the aspect and the structure of the forest were

collected. These information are shown as follow.

Results

Although the three study areas were similar in the type of the forest but their
topographical characteristics were different. In the Mae Hong Sorn site, it is high
mountain range with the elevation from 680-850 m MSL and the slope is 40 degree.
In the Suphan Buri site, it is a mountain range with the elevation from 650-793 m
MSL and the slope is 20 degree, whereas in the Phetchaburi site, it is a low mountain

range with 60-110 m MSL and low slope.

The results showed that the tree-ring width from all three study sites were
between 1.04-1.23 mm. The oldest average age of P. merkusii in this study, found in
the Mae Hong Sorn site, was 200 years. On the contrary, the youngest one was found
in the Phetchaburi site (80 years). The P. merkusii from all three sites showed the high
autocorrelation (0.594-0.833) but low mean sensitivity (0.267-0.344). The growth
pattern of P. merkusii from all three study sites were correlated with just some periods
of the year range. The growth pattern of P. merkusii samples from the Mae Hong Sorn
site during the years 1711-1810 showed a significantly positive correlation at a level
of 0.05 with that of P.merkusii in the Suphan Buri site, while there were no sample
of that age range in the Phetchaburi site. In addition, the growth pattern of P. merkusii
samples from the Mae Hong Sorn site during the years 1911-2001 also showed the

correlation with that of P. merkusii in the Phetchaburi site.
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The response of the tree-ring width to climate of all three sites indicated that
the tree-ring index had a significantly positive correlation with the rainfall from the
late dry season to the early rainy season (April-May). The study in the Mae Hong
Sorn site, the tree-ring index showed a significant correlation with the rainfall in April
of the current year. In Suphan Buri, they showed a significant with the rainfall in
March of the current year. In Phetchaburi, they also showed a significant with rainfall
during April to June of the current year. In contrast, it was also found that the tree-
ring width in most study sites had a significantly negative correlation at level of 0.05
with the temperature during the transition period from the dry season to the wet
season of the current year. They were during April to May in the Mae Hong Sorn site
and April to July in the Phetchaburi site, but the correlation of the tree-ring width

response with the temperature was not significant in the Suphan Buri site.

The soil characteristic of all 3 study sites tended to be similar. The pH were
between 4.5-5.02, the organic matter were 0.6-2.7%, total nitrogen were 0.02-0.08%,
the available phosphorus were 1.5-9.1 ppm and the potassium were 99.2-216.3 ppm.
They also had highly sand component. Their moisture contents tended to vary wet the
soil depth, being higher in the deeper level, whereas the pH, the organic matter, total

nitrogen, the available phosphorus and the potassium were constant.

Conclusion

The growth characteristic of P. merkusii from the 3 different study sites; Mae
Hong Sorn in the northern, Suphan Buri in the central and Phetchaburi in the upper
southern part of Thailand were correlated with just some periods of the year range.
The response of the growth characteristic of P. merkusii to climate in the three
different sites tended to be similar. Most of them showed the significantly positive
correlation with the rainfall and significantly negative one with the temperature
during the transition period from the dry season to wet season (March — July). In
addition, the results revealed that all of the study sites were similar in the forest type
and had the same soil characteristic; sandy component, low moisture content, high

acidic and, low organic matter and elements except the potassium, even though they
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were different in the topographical characteristic, the elevation, the slope and the

aspect.

These findings suggest that the first rain and the beginning of the monsoon
had influenced the growing season of P. merkusii. The rainfall and the temperature
were the most critical factors to their growth. The growth pattern of P. merkusii in
different areas showed the different in general, these might be caused by the variation

in the genotype and the adaptation to different factors in each area.
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