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The Effect of some Meteorological Factors on the seed characteristics
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-The weight of cone dnd seed per cone -
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ABSTRACT

""his study was conducted to reveal the effect of some meterological factors on the weight of cone and seed per
ccre in Korean white pine (Pinus koraiensis SIEB. et ZUCC.). The weight of cone and seed per cone for 7 years
from 1992 to 1998 on 45(1992) year-old trees and some meterological factors for 9 years from 1990 to 1998 were
strveyed in Hongcheon-Gun region, Gangweon-Do. Simple correlations and multiple regression between weight of
cene and seed per cone and some meterological factors were analyzed. The results obtained from the above
ex reriments were as follows:

1. Positive correlations were found between weight of cone and monthly mean temperature of February in flower

bud differentiation year. number of annual hoarfrost days of the cone production year. monthly mean
temperature of may in the cone production year, as July respectively. There were negative correlations between
weight of cone and monthly mean temperature of august in the flowering year, wind speed of April in the
flower bud differentiation year, number of clear days of december in the flowering year, number of annual
cloudy days of the flowering year, number of precipltation days of june in the flowering year, number of
annual precipitation days of the flowering year, number of annual cloudy days of March in the cone production
year. number of annual cloudy days from march to October in the flowering year as well as number of
precipitation from march to october in the flowering year.

2 Positive correlation between weight of seed per cone and number of hours with sunshine duration of June in
the flowering year, the percentage of sunshine duration of June in the flowering year, number of clear days of
June in the flowering year. monthly mean temperature of may in the cone production year. as well as monthly
mean temperature of July in the cone production year were found. Negative correlations were recognized
between weight of seed per cone and monthly mean temperature of January in the flowering year, monthly
mean temperature of august in the flowering year, wind speed of april in the flower bud differentiation year,
number of annual cloudy days of the flowering year, number of precipitation days of June in the flowering
year, number of annual cloudy days from March to October in the flowering year as well as number of

precipitation from march to October in the flowering year
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Table 1. Climatic variables estimated by weight of cone(Y:) and seed per cone(Y,).

Clim atic

variables

Descriptions

Yi: Weight of cone

X
X
Xa
Xs
Xs
X
X
X
X0
Xn
X2
X
X

Monthly mean temperature of February in flower bud differentiation year

Monthly mean temperature of August in the flowering yea.

Wind speed of April in the flower bud differentiation year

Number of clear days of December In the flowering vear

Number of annual cloudy days of the flowering vyear

Number of precipitation days of June in the flowering vea

Number of annual precipitation days of the flowering year

Number of annual cloudy days of March in the cone production year

Number of annual hoarfrost days of the cone production year

Monthly mean temperature of May in the cone production year

Monthly mean temperature of July in the cone production year

Number of annual cloudy days from March to October in the flowering year

Number of precipitation from March to October in the flowering year

Y,: Weight of seed per cone

X2
X
X4
Xs
X
X7
X
Xo
Xin

Monthly mean temperature of Januaty in the flowering vear

Monthly mean temperature of Augugt in the flowering vear

Wind speed of April in the flower bud differentiation vear

Number of hours with sunshine duration of June in the flowering year

The percentage of sunshine duration of June in the flowering year

Number of clear days of June in the flowering vear

Number of clear days of December In the flowering vear

Number of annual cloudy days of the flowering vear

Number of precipitation days of Jun¢ in the flowering vear

-



Teble 2. Mean weight of cone and mean weight of seed per cone. (Unit : g)

YEAR WEIGHT OF CONE WEIGHT OF SEED/CONE
B 92 130368 69.114
'93 130461 76.787
'94 102.089 58.586
'95 136976 81301
'96 171362 94.727
'97 127215 ©76.756
'98 115.463 58.954
- TOTAL 913.834 516.495
MEAN 130.548 73.785

T:ble 3. Monthly mean value of meterological factors of each year.

71-2em Year '90 91 '92 '93 '94 '95 '96 '97 '98 Mean
I'emperature 10.33 10.57 9303 10.58 9.59 10.28 10.55 1048 907 10.08
recipitation 12333 7963 94.78 101.92 103.29 90.92 11191 9342 9588 9945
Sunshine (Hour) 218.83 22852 22026 219.60 21657 217.56 212.36 21428 208 .84 21742
Sunshine ( % ) 58.75 6183 5992 60.25 58.67 5892 5742 58.17 5725 59.02
Wind speed (m/s) 0.87 091 084 0.69 0.85 0.87 0.79 0.83 0.86 0.83
No. of Weather Days
Clear 6.08 8.17 592 6.83 7.17 725 783 6.92 9.17 7.26
Cloudy 1133 8.75 975 9.67 942 733 958 10.42 10.08 959
Precipitation 733 8.25 9.00 9.08 9.08 733 8§33 8.75 0.08 8.36
Snow 342 2.50 225 233 233 1.33 1.75 1.08 2.17 2.06
Hoarfrost 442 4.17 9383 8.50 8.50 10.67 1133 8.92 10.33 8.63
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Tsole 4. Correlation coefficients betw

bud differentiation year.

een weight of

cone and each of meterological factors

in the flower

Month
Item Mean Total
1 2 3 4 5 6 7 8 9 10 i 12
o Temperature 00569 007817 06865 -00226 -05088 03181 -0,7498° -03412 -0.1769 0.1940 -03553 -00412 -00370
Precipitation -00919 0 6485 -03777 -02420 -06012 -02112 -00779 03827 -00881 -02620 02319 0.1243 00784
Sunshine (Hours) 0.0437 -02092 0.1826 -00283 -00209 -00149 01525 -03531 -00710 -04448 02829 02735 -0.0440
Sunshine (%) 00402 -02760 0.1661 -00229 -00317 -00290 00933 -03374 -00457 -04360 02415 02620 -00430
V7ind speed (m/s) 0.6097 -03714 02136 -081747 -06400 -00935 02514 -01234 02300 02782 06049 03772 0.0056
N> of Weather Days
Clear 03972 -01793 0.0863 03129 02934 -00265 02782 -05812 01770 00268 0244} 00951 02167
Cloudy 00232 0.1745 05589 -04920 -01173 -00354 -02960 -00141 02780 04178 02017 -02740 -00244
Precipitation 0.1678 0.2398 -04107 -05058 -0.1269 02494 -02678 04402 03566 -0.1291 02856 -0.1410 02004
Snow 02317 00454 -02246  -05958 00000 00000 00000 00000 00000 00000 03852 0.1567 0.1143
Hoarfrost -0.1282  -04545 -04752 -06198 -00036 0.0000 00000 00000 00000 -035i7 0.1583 -0.0497 -02153
vv'::Significant at 1% level “"Significant at 5% level "Significant at 10% level
Tabdle 5. Correlation coefficients between weight of cone and each of meterological factors in the flow ering year.
o Month
Item Mean Total
| 2 3 4 5 6 7 8 9 10 11 12
o Temperature -06872° -03844 00498 00089 03470 02344 02M5 -07998° -00954 02957 00653 0.0469 -02477
Precipitation -0.1475 -00248 -05821 05429 -0.1346 -02147 -0.1153 0.1309 -04024 - 0358 06700 06370 -0.2560
Sunshine (Hours) 0.3347 02881 -02379 02774 00162 07123 0295 -0.3307 03848 -02987 -05955 -0.7365 -0.1252 0.0035
Sunshine { % ) 03385 02358 -02688 02551 -0.0065 06958 02747 -03293 04097 -03244 -05882 -0.7409°
Vind speed (m/s) 0.0199 04783 07093 02439 03029 05671 02149 02762 02776  0.1228 03289 00642 00634
Nc¢. of Weather Days
Clear 06518 02673 00633 03322 05149 06990 00878 0.0208 -0.1285 00686 -03925 -08929"" 0.1534
Cloudy -04752 -06478 00142 -06590 -00155 -04940 -04p6! 02196 -04487 -04108 02967 -04573 -0.8488""
Precipitation -02805 -04967 -0.1764 0.1286 -05568 -08507 00143 -00151 05246 -04208 05478 06827 -07792"
Snow -00760 -05919 -03095 04018 00000 00000 00000 0.0000 00000 00000 0.1008 02205 -0.0152
Hoarfrost 00328 00148 02427 00229 00000 00000 00000 0.0000 00000 05771 0.0959 00287 0.1493
_'-"Significant at 1% level "Significant at 5% level "Significant at 10% levgl -
Table 6. Correlation coefficients between weight of cone and each of meterological factors in the cone
preduction year.
o Month
Item Mean Total
I 2 3 4 5 6 7 8 9
B T emperature 0'0555'"* -0.4408 -0.4366 03668 031317 0.1680 08233 05155 0.4233 04603
Precipitation 0.2604 -0.2606 0.0664 -03515 -0.1158 06780 -0.0220 -02433 00371 04222
Sunshine (Hours) -02106 -0.0373 -0.0469 06539 04144 00511 0.3084 0.1805 -0.5942 0.1718
Sunshine ( % ) -02205 00582 00023 0.6601 0.4060 00461 0.3282 0.1873 -06188 0.1548
Wind speed (m/s) -04270 -0.1360 0.01%4 0.1899 0.0302 0.1972 -0.0642 -0.1743 -0.0872 -00376
vo. of Weather Days
Clear -05204 03045 04169 03999 00753 - 00646 02814 -0.0461 -0.5078 02292
Cloudy 0.075S -0.1118 -0.8399" 0.0799 -0.5099 -0.2129 -0.1336 -0.091s 0.3350 -02448
Precipitation 02664 -0.0632 -0.0210 -0.1733 -03683 0.1528 05707 -0.1032 0.1676 0.1311
Snow 01883 04319 01211 00592 0.0000 00000 0.0000 0.0000 00000 03743
Hoarfrost 05277 03946 07019 0.7359 0.0000 0.0000 0.0000 08289

0.0000

0.0000

“"Significant at 1% level “Significant at 5% level “Significant at 10% level



Table 7. Correlation coefficients between weight of seed per cone and each of meterological factors in the flower bud
differentiation year.

Item Month Mean  Total
1 2 3 4 5 6 7 8 9 10 11 12

- Temperature -0.0833 07084 06367 0.1900 -04906 02425 -06916 -02578 -00678 03144 -03816 -0.1336 -0.0236
Precipitation -0.1942 04175 05139  0.0437 -04740 -03952 0.1204 0.1115 00934 -04924 02425 0.1421 -0.1943
“unshine (Hours) 02128 00367 0.1180 -02719 -0.1853 00106 00925 -00798 -00043 -0.5446 02743 03404 0.1549

Sunshine ( % ) 02128 -00191 00953 -02313 -02020 -00013 00392 -00622 00308 -05049 02542 03328 00195
Wind speed (m/s) 05364 -0.1269 -00812 08600 -06552 -0.1894 0.1749 -0.1104 02847 0.1006 05421 05359 -0.0099

Nc. of Weather Days

Clear 05654 00335 -00570 02463 0.1198 -0.1594 -00571 -03145 00328 00278 0.1328 0.1338 0.2281
Cloudy -0.1192 -0.0992 04719 -06173 00654 -00240 -02491 -03345 0.1986 05550 0.1468 04669 -0.2469
Precipitation 00939 0.1175 -0.1720 -0.3341 00089 03541 -02655 O.1113 03493 -0.2539 03272 -0.0234 02172
Snow -00124 -0.1805 -03251 -04462 00000 00000 0.0000 00000 00000 00000 02423 -02267 -0.0503
Hoarfrost -00558 -03713 04885 -0.6612 0.0000 00000 00000 00000 00000 -04507 0.1147 00708 -0.1881

T able 8. Correlation coefficients between weight of seed per cone and each of meterological factors in the
flowering year.

Month
Item Mean T otal
1 2 3 4 5 6 7 8 9 10 it 12
Temperature -0.81747 -04607 -0.1805 -00910 04120 0.1038 0.1473 -07827° 0.1185 0.1827 -00614 0485} -03991
Precipitation -0.2687 0.1639 -0.5549 (03204 -0.1439 -0.1859 0.0664 02766 -04648 02510 05995 06672 00236
Sunshine (Hours) 0.5205 0.1785 -02680 05136 0.0467 0.7948"" 00626 -04764 03271 -05146 -05560 -0.7446 -0.1167

SHunshine ( % ) 05181 0.1179  -02902 (.4845 00154 07780 00994 0.4800 03495 -05534 05388 -07519° -02273

ind speed (m/s) -0.0318 0.1989  0.6001 02140 02395 06814 0.1238 03480 0.1678 02218 0.1713 06274 04713
No. of Weather
Days
Clear 07271 0.1296 00476 03055 05829 0887777 03289 -0.1646  -0.1054 -02571 -04464 -08873" -0.0714
Cloudy -0.6637 06048 00546 -06834" 00000 -06332  +03589 0.5084 -04572 -02530 02059 -0.2941 -0.7619"
Precipitation -02894 -03067 -0.1658 -00820 -05947 -08964"" 02841 0.2065 -06065 -02431 04390 0.5903 -06217
Snow 0.1603 -03419 -0.0929 04472 0.0000 0.0000 0.0000 0.0000 00000 0.0000 0.1906 0.1288 0.1170
Hoarfrost 02224 02150 02933 0.1144 0.0000 0.0000 00000 00000 00000 06946° 02150 0.1893 03180

Table 9. Correlation coefficients between weight of seed per cone and each of meterological factors in the cone
prcduction year,

Item Month e Mean T otal
1 2 3 4 3 6 7 8 9

- Temperature 00157 -0.2223 -02851 0.5638 0.6399 0.2817  0.7979" 0.5726 0.5435 06671
Precipitation 0.0011 -02167 0.7322° -03768  -0.2M68 06855 -0.0295 02541 0.0786 0.3437
Sunshine (Hours) -0.2062 -0.1253 -0.1838 0.6629 0.2746 0.1219 05320 03777 -0.7329° 0.2523

Sunshine ( % ) -02144 -0.0093 -0.1331 06736 02742 0.1204 0.5348 03916 -07571° 02189
Nind speed (m/s) -0.3729 -00718 -0.0170 0.1279 -0.0767 0.1222 -0.1492  -0.1065 -0.1740 0.8750""

N, of Weather Days

Clear -05013 02702 0.3733 0.5723 -00373  -0.2301 0.1514 00522 -0.7012" 0.1577
Cloudy 0.0703 -00918  -07439°  -0.1551  -05093  -03360 -0.1769  -0.3877 0.5699 -03821
Precipitation 02140 -00130 -0.0257 00114 -03843  -00115 03697 -0 2445 0.0889 -0.0863
Snow 0.0408 04098 0.0559 -0.0302 0.0000 0.0000 0.0000 0.0000 0.0000 0.2357
Hoarfrost 06244 03414 0.6151 0.5478 0.0000 0.0000 0.0000 0.0000 0.0000 0.7552"
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T zble 10. Correlation coefficient between weight of cone and seed per cone and respectively

meterological factors of September

differentiation.

and October in the year of flower bud

Jtem

weight of cone

weight of seed/cone

Temperature
Precipitation
Sunshine (Hour)
Sunshine ( % )
Wind speed (m/s)
No. of Weather Days
Clear
Cloudy
Precipitation
Snow
Hoarfrost

-0.0088
-0.1618
-0.2932
-0.2966
-03517

0.0557
04512
0.1608
0.0000
0.2300

0.1988
-0.0175
-0.2750
-0.2587
-04507

0.0326
0.5053
0.0901
0.0000
0.2847
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Tasle 11. Correlation coefficients between weight of cone and seed per cone and seed per
cone and each of meterological factors in the winter
Weight of cone Weight of seed/cone
L Item n-2 n-1 n-2 n-1
Temperature -05113 -0.0836 -0.6841 0.0668
Precipitation -0.0512 -0.0324 0.0951 -0.0113
Sunshine (Hour) 0.3998 -0.4956 04767 -0.5362
Sunshine ( % ) 0.3569 -04813 04232 -0.5174
Wind speed (m/s) 0.5933 0.1147 03856 0.2555
No. of Weather Days
Clear 0.5384 -0.6870° 0.5001 06999
Cloudy -0.6503 0.1626 07825 0.1885
Precipitation -0.5134 04272 -0.3263 03931
Snow -0.0919 04701 0.1282 03112
Hoarfrost 0.0051 04650 0.1825 0.5443

7:?igniﬁcant at 5% level,
r-2: Flower bud differentiation year,

i Significant at 10% level
n-1: Flowering year,

n: Cone production year

Table 12. Correlation coefficients between weigh of cone and seed per cone and of

meterological factors in the flowering year from March to October.

_ltem weight of cone weight of seed/cone
Temperature 0.0752 -0.0362
Precipitation -0.4368 -0.1759
Sunshine (Hour) 0.2688 0.0602
Sunshine ( % ) 0.2207 -0.0017
Wind speed (m/s) 05312 0.4646
No. of Weather Days

Clear 0.5362 0.5124
Cloudy -0.8295" -0.6983
Precipitation -0.7863" -0.6680°
Snow -0.0954 0.0874

) ‘Hoarfrost - 0.2390 03172

Slgnlfcant at 5% level  *: Significant at 10% level
5 Faddde dudds geolRsdd 48 W qgn ggde 29FASsd ERRAddE
F5ES FHREA el r=-08173(5%  F9A)
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Tasle 13. Correlation coefficients between weight of cone and seed per cone and of
meterological factors of the flowering year in spring, summer and autum.

ltem Spring(3,4.,5) Summer(6,7,8) Autum (9,10,11)
L W.cone W .seed/c. W.cone W .seedc. W.cone W seed/c.
Temperature 0.1781 0.0441 -0.1953 -0.2763 0.0928 0.0698
F -ecipitation 0.1235 -0.0136 -0.2029 0.0274 -0.1535 -0.1600
Sanshine (Hour) -0.0096 0.1315 0.2996 0.0993 -0.1115 -0.2669
W ind speed (m/s) 0.2460 03563 -0.1259 -0.4004 0.2680 0.2017

No. of Weather Days
Cloudy -04119 -0.3543 -0.7356"  -0.6045 -0.3564 -0.3097
Precipitation -03163 -0.3975 -0.6280  -0.5352 -0.0393 0.0773
Snow -0.0954 -0.0874 0.0000 0.0000 0.1008 0.1906
Hoarfrost 0.1736 0.2391 0.0000 0.0000 0.2212 0.3581

T_Signiﬁcant at 10% level

Tasle 14. The equations estimated from multiple regression among weight of cone and some
meterological factors, and weight of seed per c¢ne and some meterological factors.

Dependant
Variables Regression Equations R?
Y:=378.73462+5 47899X:- 9.7948 1X. 0.791
Y.,=- 62.08844-741643X5-0.55197X 10- 10.13004X 11~ 1104135 1X 1247 60457 1 0974
:fe:i:te Y:=359.76071- 3.80000X:- 1.92589X - 0.73426X4- 0.51902X:+0 20564X 14 0.999
Y:=199.86570+2.83985X:- 2.46432X1- 0.5 199X:+6.25469X:- 0.535 10X. 0981
Yi=93163 140.1264 1X1:+0.1264 1X .1 +5.18649X 12~ 1 23839X 1 0921
Y,=125.74375-3 87758 X2~ 3 0473 1X+ 0.077
weight Y,=128.59011- 1.35191X- 26.0 1429X4+0.65898X s - 2.89627X.+2 83274X- 0.899
po:r S:;i Y;=10530285-0.70249X 10- 0.83589Xx+0.3 191X~ 17.25096 X~ 1.26644X: 0977
Y,=86.97105- 0.99237X 10- 0.83444X+2 45465 0942
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