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Relationship between Precipitation and Height Growth of Pinus tabulae formis by Using
RPA Dressing Seeds after Aerial Seeding in Hanzhong
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Abstract: Precipitation is a key climate factor that plays a vitally important role on forest tree growth. Af-
forestation by aerial seeding was conducted in 1997 by using Pinus tabulae formis seeds dressed with RPA
in Hanzhong of Shaanxi Province. Related data were collected during 1997 to 2011. The relationship be-
tween tree height,annual increment of tree height and annual height growth acceleration and precipitations
were analyzed by using cluster analysis, correlation analysis and stepwise regression model. The effect of
seed dressing with RPA on water use efficiency of the trees was explored. The results showed that, tree
height was very significantly and positively correlated to annual precipitation, and precipitations in March
and August,but it was very significantly and negatively correlated to the precipitation in January and sig-

nificantly and negatively correlated to the precipitation in December. Annual height increment of Pinus
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tabulae formis in control area had a significantly positive correlation with rainfall in August and November.
And in RPA area, tree height had a very significantly positive correlation with precipitation in March,and
had significantly positive correlation with annual rainfall,and rainfalls in August and July,but had a signifi-
cantly negative correlation with precipitation in January. April precipitation was significantly and negatively
correlated to annual increment of tree height in control area,and was very significantly and negatively cor-
related to annual increment of tree height in RPA area. Ignoring tree age factor, tree height was sensitive to
the precipitation in March,February and November. Contributions of the precipitations in March, July and
September to tree height in control area and RPA area were 54. 2% and 52. 5% ,respectively. In the optimi-
zation model of annual increment of tree height in RPA area,excluding the role of annual precipitation,and
effects of precipitations in March, April, June, August, December, November and January reduced succes-
sively,and their contributions decreased from 2.7 % to 2. 72%. In control model, the annual precipitation
contributed 47.1% to the tree height, precipitations in August March and December contributed 29. 8%,
10. 7% and 9. 7% ,respectively. April precipitation largely effected the annual height growth, precipitation
in January and December was also associated with annual height growth in RPA area. After introducing
time factor in the model ,the role of precipitation in March on tree height was large. Under tree ages as

weight,the role of precipitation in March was the largest in the tree height model,and the annual precipita-

tion was the key factor to influence annual increment of tree height.

Key words: aerial seeding afforestation; RPA; precipitation; Pinus tabulae formis; height growth
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Table 1 The tree height index of 1~14 years aerial seeding P. tabulae formis in Hanzhong
I T /cm EAEAKE/(cmea ) R A AR/ (em » 2™ 2)
FR/a RPA ck RPA ck RPA ck
1 8.70+0. 62 6.20+0.09 8.70+0. 62 6.20+0.09 8.70+0. 62 6.20+0.09
2 13.18+0. 46 10.86+0. 14 4.48=+0.58 4.66+0.05 4.48+0.58 4.42+0.21
3 21.944+2.19 17.7440. 19 8.76+2.05 6.88+0.15 12.98+3.15 8.40+0.10
4 29.48+1.04 23.1440.58 7.54+2.05 5.4040. 66 3.2644.60 3.02+0.57
5 37.9440.56 30.0040. 14 8.46+£1.28 6.860.70 13.9045. 55 10.1641. 36
6 47.084+1.85 41.1040. 85 9.14+2.09 11.10+0. 90 3.9446.94 6.52+1.74
7 70.92=+3. 20 52.72+1.11 23.84+4.27 11.62+1.48 28.60+11. 32 10.76+3. 14
8 88.42+1.64 68.14+1. 46 17.50+4.05 15.42+1.56 —2.40+14.47 11.38+3.19
9 125.38+4.80 98.36+2. 38 36.96+3.35 30.22+1.99 48. 06414, 06 23.52+3.90
10 160.024+5. 67 119.144+3.78 34, 64+3. 80 20.784+3.96 —4,72+16.31 5.12+6.58
11 234.18+11.82 161.2843.98 74.16414.57 42.1443.58 87.58431.09 40, 36+6. 24
12 272.62+3.91 214.82+7.78 38.44411.56 53.5448.75 —40.,44+41.01 22.36410. 31
13 366.54+12. 23 308. 6448, 27 93.92410. 19 93.82413.17 143. 06434, 05 67.94421. 47
14 476.84+13.49 318.86+7.58 110. 30410. 28 10.22+14.02 —24.064+39.05 —40.76+39. 39
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Fig.1 Dendrogram for relationship between precipitation and
height growth of P. tabulaeformis
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Table 3 Correlation analysis between the precipitation and the height growth of P. tabulae formis

R /K &t /mm LB 7
it 5 H, KR N o,
] R/ I5HN LR/ %
ck RPA ck RPA ck RPA

fas 792.7+17.4 519.7 1040. 7 100. 0 0.363** 0.362*~ 0.222 0.278* 0. 005 —0.014
1A 5.3+0.7 0.0 15.9 0.7 —0.321" —0.331** —0.149 —0.385** —0.018 —0.220
2 A 13.641.4 0.1 34.6 1.7 0.126 0.112 0. 180 0.127 0.127 0.091
3 A 24.9+1.5 0.4 43.0 3.1 0.472* 0.502** 0. 204 0.430** —0.068 —0.077
4 H 48.6+2.6 24.3 92.5 6.1 —0.105 —0.093 —0.228 —0.186 —0. 250~ —0.335" "
5H 82.0+4.7 27.2 192.6 10. 3 0.026 0.012 0. 050 0. 044 0.033 0. 130
6 H 80.84+4.1 43.2 165.0 10.2 —0.026 —0.026 —0.044 —0.009 —0.031 0.039
7H 144.8+10.8 15.2 313.6 18.3 0.233 0.286" 0.005 0.258* —0.117 —0.101
8 H 141.3+7.0 5.6 214.6 17.8 0.350"* 0.339"** 0. 246 = 0.265" 0.072 0.070
9 H 132.9+5.6 75.2 232.2 16. 8 0.108 0.065 0.172 0. 040 0. 104 0. 081
10 A 80.5+4.2 26. 2 158.5 10. 2 0.097 0.067 0.171 0.018 0. 087 0.015
11 H 29.3+2.6 1.1 70.3 3.7 0.092 0.027 0.281* —0.032 0.193 0. 057
12 A 8.64+1.0 0.0 30.7 1.1 —0.271* —0.259* —0.229 —0.232 —0. 040 —0.056
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Table 4 The stepwise regression model of precipitation indexes and height of P. tabulae formis for aerial seeding in Hanzhong

15T T— K 56 R MGt
L 4 ] 2 ™
wICEAET e : P : Fal o wn EWK
Wit —148. 692 —9.825  0.000 - - - - -
P 18.001  2.173  44.236  0.000 0.472  0.986  0.517  0.057 17.674
Pos 1,243 0.692  25.312  0.000 0.350  0.958  0.296  0.182 5. 480
P 1,462 0.650  22.933  0.000 0.108  0.949  0.268  0.170 5. 884
Py —4.916 —1.040 —42.304  0.000 0.092 —0.984 —0.494  0.226 4.423
a, P —2.730 —0.578 —35.992  0.000 <F:()é§§.2610. —0.105 —0.978 —0.421 0.530 1888
P 1722 0.572 2L481 0.000 "o 0.097  0.943  0.251 0.192 5.199
P —1.839 —1.583 —45.138  0.000 0.233 —0.98 —0.527  0.111 9. 005
Pn:  —2.748 —0.215  —6.190  0.000 —0.271  —0.631 —0.072  0.113 8. 846
P —1.418 —0.470 —23.241  0.000 —0.026 —0.950 —0.272  0.334 2.994
P —5.488 —0.593 —16.302  0.000 0.126  —0.906 —0.190  0.103 9. 687
Py 0.635  0.238  10.187  0.000 0.026  0.801  0.119  0.249 4.012
HH —320.266 —15.124 0. 000 — — — — —
P 27.154  2.401  47.691  0.000 0.502  0.987  0.571 0.057 17. 674
P 1,237 0.505  18.009  0.000 0.339  0.921  0.216  0.182 5. 480
P 2,506 0.816  28.091  0.000 0.065  0.965  0.33  0.170 5. 884
P —7.642 —1.184 —46.998  0.000 0.027 —0.987 —0.563  0.226 4.423
P —3.897 —0.604 —36.718  0.000 0.992 —0.093  —0.979  —0.440 0.530 1.888
Hope (F=628. 396 i
Poro 2768 0.674 24681 0,000 ool 0.067  0.956  0.296  0.192 5.199
P —2.348 —1.480 —41.181  0.000 0.286 —0.983 —0.493  0.111 9. 005
P 0.803  0.046 1,293 0.000 —0.259  0.167  0.015  0.113 8. 816
Pos —1.887 —0.458 —22.104  0.000 —0.026  —0.945 —0.265  0.334 2.994
Py —9.789 —0.775 —20.783  0.000 0.112  —0.939 —0.249  0.103 9. 687
P 1,022 0.281  11.712  0.000 0.012  0.838  0.140  0.249 4.012

2.3.1.3 WA KEYERABE  HIERR K
IR A A AR B S REOK B I LA AL

H o =31.643—0. 387P,,

H = —0. 250P,,

(R =0.062, r = — 0.250, F = 4.528, p =
0.037;%52% K 1. 000)

H.ppe = 123.406 — 1. 143P,,, — 3.597P,, —
1. 784 P,

H e = — 0. 503P,, — 0. 315P,,, —0. 235P,..,

(R* = 0.251, F = 7.365, p = 0.000; r, =
—0.335, — 0.220, — 0.056, rpu = — 0.460,
—0.334, — 0.240, rp = — 0.448, — 0.308,
—0. 214 5 2RI K 0. 794.,0. 948.,0. 831)

BRI R, 6 B AN AR A 4 H KR
RECHHY) AABA R® AU N 0,062, LM C RS
AR (p=0.037), RPA4EHI B H 5 3 Ak
FHREAK R 740 56 . A RPA I A A5 8 43 #r , 78 HE BR
BERY o R K PR 752 00 R . 4 F B K o X A8
TUBRAE Ry 91. 5% i R F 1 AN 12 F BEK i 4. 6%
F13.9% . ULHH 4 F R A K AR Bk 25
EVERIER .

2.3.2 BFEBEFAER TR
2.3.2.1 W bR 5] K 5 ()

53 A2 AKESMmMEmERE®H . L5 7 M
6 H FEoK B4 A A s T % BRI AR m AR B A, 5 10
A KA ET RPA LA,

H. = — 38.835 + 22.956a + 3.846P,; —
3.603P,, —0. 337P,; —0. 258 P,

H. = 0.893a + 0.466P,,
0.290P,; —0. 118P,

(R* =0.925, F = 157.048, p = 0.000; r, =
0.916.,0. 472.0. 126 ,0. 233, —0. 026 s 7o = 0. 949
0.688, — 0.599, — 0.457, — 0. 312, r,. = 0. 830,
0.260, — 0.206, — 0. 141, — 0.090; % 2% K W H
0.863.,0.311.,0.279.0. 237.0. 580)

H.,. = 102.456 + 31.5484 + 3.071P,; —
2. 873P,; —0. 400P,,

H.,,. = 0.899a + 0.272P,;
0. 097 P10

(R* = 0.922, F =193.019, p = 0.000; r, =
0. 910,0. 502.,0. 112.,0. 067 s 7poriis = 0. 937 ,0. 601, —
0.578, — 0.255, rpe = 0.745, 0.210, — 0. 197,
—0.073; 55 2K 0. 687.,0. 595.,0. 753.,0. 569)

A BRI A v P A A L 2 BT L ZE AR IS B R L HE
I A 7 v F At B K TR 0 T, 3 B KO T A
AARHAE- 2 .7 6 HREKA —EmsifEN.

— 0. 389sz 7

— 0.227P,, —
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Table 5 The stepwise regression model of precipitation and annual height increment of P. tabulae formis for aerial seeding in Hanzhong

s Tk X F M JELEHE S B
b i3 2 ”
WABART e : p N ro Fcid oun wn P ERK
HE 110. 583 5.746  0.000 — — — - —
P 0.418  0.339 4.364  0.000 0.281 0. 482 0. 288 0.724 1.381
Pz —4.916 —1.473 —11.023  0.000 0.725 —0.229  —0.812 —0.728 0. 244 4,099
Huo  Pus 0.934  1.993 10.496  0.000 (F=27.734,  0.246 0.798 0.693 0.121 8. 274
P, —0.290 —1.549 —8.354 0. 000 »=0.000) 0.222 —0.725 —0.552 0.127 7.884
P 2.067  0.855 8.604  0.000 0.180 0.735 0.568 0. 442 2,265
Pus 0.150  0.190 2.524  0.014 —0.044 0.303 0.167 0. 766 1.306
o 71. 271 —  —15.124  0.000 — — — - —
P 2.498  0.870 47.691  0.000 0. 430 0.752 0.593 0. 165 2,152
P —1.929  —0.290 18.009  0.000 —0.385 —0.458  —0.268 0. 854 1.171
Pu —1.005 —0.614  28.091  0.000 0.731 —0.186 —0.700 —0.508 0. 686 1. 458
Hape (F=24.008,
Pore —3.077  —0.695 —46.998  0.000 ,_ fo" —0.232  —0.673  —0.472 0. 162 2.165
P 0.356  0.573 —36.718  0.000 0.265 0. 620 0. 410 0.513 1. 949
P —0.305 —0.758 24.681  0.000 0.258 —0.599  —0.388 0.262 3.810
Puii —0.689 —0.420 —41.181  0.000 —0.032  —0.543  —0.336 0. 639 1.564

2.3.2.2 EFEAKEMY RN 7EEEE
FREME T A B AR AR A K S 11 AR 12 H A
XF Y RPA ALY 3 B 7K B AH OG5 Tl AR 5 28 K AR
W 5 CHEAE IR OC R BT 1A 3 AT ;5 AR 1 hE
55 B K A 55 50 e )R] R 4 T 40— B

H,. = — 9.038 + 3.690a + 0.329P,,, —
0.676P,,

H,...=0.550a+0.274P,,,, —0. 202P,,,

(R* = 0.455, F = 18. 349, p = 0.000; r, =
0.603.0.281,—0. 229, 7 =0. 590,340, —0. 256,
Foa = 0. 540, 0. 267, —0.196; 25 Z MK Ky 0. 965,
0. 948.0.934)

H,po=—29.976+6.576a40. 590P,;

H,.,.=0.738a+40.206P,,

(R* = 0.679, F = 70.888, p = 0.000; r, =
0. 800, 0. 430, rpim = 0. 779, 0. 327, rppe = 0. 703,
0.196 ;22534 0. 907)
2.3.3 BFAIAE T A9 HALKER
2.3.3.1 WEf LB DU AR PR N AR X IR
TS SRR B T 11 AL 1 RPA A 16 4>
BORY %k BEAR AR AR Y 1) B 7K Bn 1A & A= AR Ak 3
A58 bR 55 TR 1 G 2R R O B %85 B R A B ) I
FokAE T AR RS 4k . RPA i # & D Ak 455 59 o fife 21>
T 12 A BKEFER 2 F8 b5 5 AN AR DM K gk s
AR P A I 26 57 (3R 6) .,

A B e DR AR AR 2 o R DG R B AL 3

8 H 12 A7 AREKSE e R E% , HAb A FEK
SR OCRBUE . E 4 A5 AL o H AR K P 52 i
LT AL A4 R A2 AR 12 ABKSH &
VB AR IR A .5 .10 .9 A .8 AR 3 A %
K IEAH AR M58 . 3 .7 AR 11 7 B A5 B 7K 6F
e VE IR bR A 2R 805 i oy 10928 1. 412 AN
0.969:;9 H.8 H.4 A.2 A.10 H.12 A1 2 A #fi
R K B AE AR IR AR R T 0.567~0.133 Z
). 3 H A7 H B KGR 5Tk A K, o 26,62
F15.8%0:8 A F 9 FAEHAE Y, stk F 2 10. 4%
F10.5% 11 A4 A .10 A6 A FoK & 51k K
WHh 8.4%.7.9%.7.2% F 6.2%, & i 737 Wk
29.7%:5 A2 A 12 A FEK STER AL IR R
1.9%.3. 8% 1 1. 2%,

RPA AL RIS H REK 50 @ REARARAE,
11 7.7 A4 .2 AR 6 JTBE/K 51 s T e kix
WS AR CHRAR R AL, 3 AT A1
L R 7K S 0T i e AR A A K R A il R 2. 138,
1.328 #11.119:5 1.6 .8 A.4 A.10 .2 A #
9 H FAL R K B A 9 BEAR R B . R T 0. 164
~0.726, 3 H KRR, THRE N 27. 70,7
AF9 MY, 55 5Twk 13. 8% 1 13. 1% ;11 H |
10 3.4 .8 7.6 A2 AF 5 JBEKAEF XT38
NG TTHR SRR R N 9.1%.8.5%.7.7% . 6.8%.
5.6%.5. 0% 2. 6% . M RPA & 4F f /K A 1 A5
R  AEHEBR AL A I 7 m R .11 .2 A
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4 AT R B K R SR R AR RS
IEA SEFE bR 6 &R R AR, 4R R K B R ST R BT ik
33.3% 83T 3 H.9 H.8 HM 10 HFEKTTHLIY

18.2%.14.3% . 11. 1% F1 8. 5% 1m 5 H.11 H.2
H .4 AF 7 A BEARAE XT8N, sTE R KRR
4. 7% .4.1%.2.5%.2. 2% F1 1. 2%,

R6 NP HIBHEREERAKERES KRR

Table 6 The stepwise regression model of precipitation indexes and height of P. tabulae formis for aerial seeding in Hanzhong

s Tk X F M JELEHE S B
b i3 2 ”
WABART e : p N ro Fcid oun wn P ERK
W —123.734 —5.810  0.000 - - - — -
Pos 17. 304 1.928 38.985  0.000 0. 669 0. 981 0. 504 0. 068 14. 611
Pos —3.374 —0.251  —7.196  0.000 —0.379  —0.687 —0.093 0.138 7.258
Pus 1.241 0.520 20.776  0.000 0.477 0.939 0. 269 0. 267 3.748
Pz —1.777 —1.412 —36. 166 0. 000 0. 381 —0.979 —0.468 0.110 9.110
b, P —2.674 —0.518 —27.556  0.000 <F:05:79.0911, —0.005 —0.964 —0.356 0.473 2.114
Pon —4.676  —0.969 —31.937  0.000 " 00 0.068 —0.973 —0.413 0.182 5.502
Poo 1.367  0.567 19.136  0.000 —0.089 0.929 0. 248 0.191 5. 240
Pus —1.343 —0.355 —16.401  0.000 —0.067 —0.907 —0.212 0. 357 2.803
Poio 1.582  0.454 15.790  0.000 —0. 089 0.901 0. 204 0. 202 4.940
Poe —5.034 —0.468 —13.747  0.000 —0.001 —0.875 —0.178 0. 144 6.932
Pos 0.544  0.133 6.960  0.000 0.177 0.675 0.090 0. 460 2.172
W —293.549 —12.368  0.000 - - - - -
P 26.506 2.138 52.966  0.000 0.710 0.990 0. 744 0.121 8.262
Pus 1.265  0.384 15.833  0.000 0. 458 0. 900 0.222 0.335 2.983
P 2.419 0.726 27.560 0. 000 —0. 157 0.963 0. 387 0. 284 3.519
P —7.459 —1.119 —38.337  0.000 0. 988 —0.036 —0.981 —0.538 0.231 4,322
Poto 2.624  0.545 24.018  0.000 (F=501.221, —0.133 0.952 0. 337 0.383 2.614
P —9.328 —0.628 —20.751  0.000  »=0.0000 —p 032 —0.938 —0.291 0.215 4. 647
Pus 0.929  0.164 10.262  0.000 0. 146 0. 801 0. 144 0.772 1.296
P —3.865 —0.542 —26.687  0.000 0.018 —0.961  —0.375 0.478 2.094
P —2.308 —1.328 —31.885  0.000 0.462  —0.972  —0.448 0.114 8.795
o Pos —1.824 —0.349 —15.460  0.000 —0.057 —0.896 —0.217 0. 386 2.589
T e —213.779 —7.531  0.000 - - - - -
P 26,571 2,143 50.562  0.000 0.710 0.989 0. 742 0.120 8. 340
P 3.065  0.930 18.039  0.000 0. 458 0.920 0. 265 0.081 12. 340
P, —1.706 —1.277 —14.623  0.000 0.490  —0.885  —0.215 0.028 35. 429
Puo 3.978 1.194 31.642  0.000 0. 987 —0.157 0.972 0. 464 0.151 6.612
Pon —5.297 —0.795 —27.488  0.000 (F=458.370, —0.036 —0.963 —0.403 0. 258 3.881
Puo 4.007 0. 833 23.684  0.000  »=0.0000  —q 133 0.951 0. 348 0.174 5.738
P —7.218 —0.486 —16. 247 0. 000 —0.032 —0.904 —0.238 0. 241 4.156
Pos 2.234  0.395 17.460  0.000 0. 146 0.915 0. 256 0. 422 2.371
Pos —2.010 —0.282 —10.927  0.000 0.018 —0.818 —0.160 0.323 3.094
P —0.499 —0.287  —5.458  0.000 0.462  —0.579  —0.080 0.078 12. 839
2.3.3.2 EHEERKEMARER  RIEFERET ., EAEA K EXT 12 H .8 H .2 H FARERE K & KA X

AR [ AR A FEK 8 AR 2L 80T 11 A Xk B A o 4 A
KERAL,RPA G 10 DAL, Hop 11 (12
H A2 3.8 A VM 6 H R FE K 16 AR 1
TR 3 1 8 AHL12 4 A 11 A
M7 ABEAKHE T T RPA fRALBEAL, 55 4h, 4R
R BEACE . 7 H B R IR b W RE R 1R BERE K 5
RPA A RAFAE KRB CR R D,

MO REARE TR 73 B R BR AR R v A A 152 1 . 12
FUVAERT 4 i I X g A AR R v AR S AR
i K AR AR U s . i 6 4 11 A .2 A #I 8 H
I 7K 2k P TR S A R BALA07 6 K A AR U3 B

TR, (RS55G5 25 B K A8 bR Y8 43 BT 4F B 7K i X &
AP A K A o B A i BT RR R O 48,3 %0 HIRE: 8
AR, TR N 28. 9% 512 A M 2 H KEAKMEM
WZ R 11.9% M 6.8% ;11 H .6 H 4 HPBEKAE
FHAE/IN A 5Tk 1.9% .1, 3% F1 0. 9%,

RPA #IE R,1 H.12 H.9 A.4 Af 11 H
Rk K o 5 e AT A K B AR IR 99 . 4F .8 LT H
F1 3 ) Rk B IEAH SR UG 5 . I R ASE AL b JH A A
FAER 12 A4 .11 A1 3.7 AMAERKRES
o AR AR R SR S S L 8 H L9 A 3 A K
HEIEM SR mEE; 11 H12 A4 A7 A1 A
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A BR80T 85 AF 2B B SR TR ORI 9
8 HAN 3 H A7 K IEAE KRS R . AR A K
XF3 A1 A8 HM 12 FREK S I U . 4% Bk
PP L [F AR R .3 Bk AR A ds ok 5Tk 29. 1045

HWOE 8 A9 AR 4 A .4 5tk 15. 3% .14, 9%
1402511 H A 12 H KA/ F AR X 50N, BTk
9.5% N 7.6% ;7 A1 H A REAKAE BN, KK
Tidk 4.4%.2. 8% M 2.3%,

RT NP CBEANRSEEKESHKRKEZR SO AR

Table 7 The stepwise regression model of precipitation and annual height increment of P. tabulae formis for aerial seeding in Hanzhong

AT T 5 P LML R
AEER FEKE T - o R? GES S
E|¥7is b t P ro Tpartial Tpart KE BT VIF
Wk 129. 285 — 4.611  0.000 — — — — —
Punt 0. 448 0.318 3.746  0.000 0. 360 0. 430 0. 250 0.617 1.621
P2 —5.128 —1.305 —10. 566 0. 000 —0.268 —0.802 —0.704 0. 291 3. 435
. Pm —0.241 —0.160 —1.905  0.061 (F:().Z?f;.‘ﬂ. —0.219  —0.235 —0.127 0.632 1.582
P 2.202 0. 702 7.238  0.000 o000 0.150 0.677 0. 482 0.473 2.116
Pus 0. 846 1.215 8.102  0.000 0.316 0.717 0. 540 0.198 5. 059
P, —0.287 —1.017  —6.374  0.000 0.245 —0.629 —0.425 0.174 5.732
P 0.183 0.166 2.097  0.040 —0. 080 0.257 0. 140 0.710 1.408
B 79.755 — 2.618 0.011 — — — — —
P 2.292 0. 700 8.219  0.000 0.564 0.725 0. 487 0. 484 2. 068
P —2.832 —0.345  —5.375  0.000 —0.462  —0.567 —0.319 0. 855 1.170
Pus 0. 654 0.752 5.560  0.000 0.786 0.365 0. 580 0.329 0.192 5.210
Puis —2.786 —0.568  —5.708  0.000 (F=27.968, —0.278 —0.590 —0.338 0. 355 2. 819
P, —0.207 —0.588 —3.975 0. 000 »=0.000) 0.351  —0.454  —0.236 0.160 6.236
P 0.476 0.541 5.452  0.000 —0.161 0.572 0.323 0. 357 2.803
Puut —0.673 —0.358  —4.488  0.000 —0.121  —0.498  —0.266 0.552 1.811
o P —0.727 —0.413  —4.463  0.000 —0.119  —0.496  —0.264 0.410 2. 439
R 4.991 — 0.265  0.792 — — — - —
Pos 2. 986 0.912 8.851  0.000 0.564 0. 750 0.507 0. 309 3.232
P —1.974 —0.240  —3.638  0.001 —0.462  —0.422  —0.209 0. 754 1.326
Puug 0.387 0. 445 5.478  0.000 0.799 0.365 0.574 0.314 0. 498 2. 009
Pos —2.448 —0.499  —6.170  0.000 (F=30.404, —0.278 —0.620 —0.354 0.502 1.991
Pry 0.367 0.417 4.504  0.000 p»=0.0000  —0, 161 0. 500 0.258 0. 384 2. 607
Po —0.987 —0.525  —6.637  0.000 —0.121  —0.648 —0.381 0.526 1.903
P —1.158 —0.658  —6.672  0.000 —0.119  —0.650 —0.382 0.338 2.961
Pur —0.245 —0.535  —4.588  0.000 0.378 —0.507 —0.263 0.242 4.128

2.3.3.3 MW ARKAEEEMABA  RIBAE R
N BEK S X R AL S AR AR R O RS HS
R T A8 T RPA AR S AR A 5 4 TR 1
ABKECREY ., HBEANT .

Hops =41. 465—0. 565 P,

H o= —0. 247P,,

(R* = 0.071, F = 5.215, p = 0.026; r =
—0.267;%52 1. 000)

H e =113. 284—1. 437P,,, —4. 740P,,

Hppe = —0. 392P,, —0. 296 P,,,

(R* = 0.231, F = 10.035, p = 0.000; r, =
—0.378,—0. 278 Fpuri = — 0. 408, — 0. 319, 1 =
—0.392,—0. 2963422 0. 998)

3 ZwEHitid

MBS b BT B i AR A R — A B 1
PR B 25 % L AE R B AR A RO AR b AR B T2

ERARA G A KR E M R G AW B (R e
Fe AP0 5 AR A=W I (G2 M 0 R OK
JERMDEIRAE) B 28 5 1 . B A AR 1 B2 A
RS e A1 A O TR Y 5 At nT LB A O B
ARA R IR B R BE T AR ST 1 AR R R B Y
ARFHERM R G YN T 53RN T LR A1
i o AR T 2 — A RS 0% A A R O A AR A
WEER RSB EE G M i BB . Wt
U B o AL ORI R N B A KRS IR A R T
SRR URBL TR B B e A K R A M R ST b R
(site quality) 4515 o diy T4 g A K98 A IR A
H SRR A X 2892 57, Nz RPA B B 7442 K
YRR S 30T A B K Ak B HG 2749 3 A % B g A R
B A A 728 A+ 5 500 A AN ] AR K B BEXS K 3 7

TEARZE BRI 0 N Db kAL & 5 3 A,
AR 8 AR KEIEA G . 5 6 M 2 H K
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HAA R IEA G TS 1 H K & 5 R
BE. 512 ABKEAMHECEE, 3 A7 M9 A
if K o AR v A AR K A K 2 i o R A
EARE R B PCER T8 H 03 AR 12 H Bkt H
WEAE —e®n;3 .4 .8 .7 A 12 AR
KA RPA AR & 52 W 8K T 11 A 1 H B K XF
PSS/ o 4 F R K B T A 1 A K A B
RURE e EVE T . 51 AR IS D il A s 3k 3 1
B K B R X 2 B K RN IR 2o A6 B %V
.3 H A B i R K

B AL T 5 XF IR Y A R A A A TR A A AR
RPA BRI T 12 H FEK$EFR. 3 H.7 A 11
J3 AT 8 KO0 R R AR TR 5 3 ) I 2K R A v
e K% RPA A R GTHR Ry 27. 700 F1 26. 62057
8 A BEIK X RPA B & 4F FHAH 24, 5Tk 13. 820 Al
13.1%57 H B K XX BOW @ 8 % K, 53 ik
15.8% .8 H# 9 A/EH A Y, sTHkE N 10. 4% Al
10. 5% . RPA B i 4F K i e A A5 78 B R 4F B K
XA BTk R Ry 33.3% i K F 3 H.9 A.8 A
10 AREAKMTTER. M5 A.11 H.2 H.4 AR 7
H BEIKAE A X B/ s B s kAL 14, 7%, il
RT3 A [ 7K %8 %o BB 3 4F A= K A F ek, BT
Mk 48.3%0:8 HRE K EAEH IR Z .5 28.9% ., RPA
BRI 7R .3 H B K AR FH Bk, BTk 29. 1%:8 H .9
A 4 A BEKIRZ, 435 5T#k 15.3% . 14. 9%
14. 0 %0 5 T4 B /K S AR B8/ AL BTk 2. 3%, Wit
FUEE T o R 7K 5500 BRI 8 1o AR AR 3 i 78 O R AN
S 4 AL AREKE S RPA SR & A AR RS 5 5C
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