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Abstract : The solar radiation was the main force for the change of the forest hydrothermal resources,it has
a strong influence on the effective grown-up seedling (EGS) in aerial seeding afforestation. Based on the re-
sults of our previous studies on the relationship between the EGS and the temperature.as well as the pre-
cipitation in aerial seeding afforestation of Pinus tabuliformis,this paper studied the relationship between
the EGS the sunshine duration in aerial seeding afforestation of P. tabuli formis in Ankang by using the
correlation analysis method and the stepwise regression model analysis method. The time-domain variation
was also investigated. Based on the research results of the influences of precipitation and temperature on
the EGS,a comparative analysis was conducted to explore the coordinating functions among the sunlight,
temperature and precipitation. The relationship between the EGS and other relative parameters were repor-

ted as follows. The EGS was positively correlated with the annual sunshine duration and the annual average
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temperature,negatively correlated with the annual precipitation; significantly (or very significantly) and
positively correlated with sunshine and mean temperature in December,and highly significantly and nega-
tively correlated with the precipitation in December; very significantly and positively correlated with the
precipitation in March; highly significantly and positively correlated with the sunshine and temperature in
April; significantly and negatively correlated with the sunshine,and significantly and positively correlated
with the precipitation in May; highly significantly and negatively correlated with the precipitation in June;
significantly and negatively correlated with the sunshine in July; very significantly and positively correlated
with the sunshine in September and November; highly significantly and negatively correlated with the sun-
shine in October; very significantly and positively correlated with the monthly average temperature,and
highly significantly and negatively correlated with the precipitation in autumn. Sunshine duration in Sep-
tember and July were main light factors influencing the EGS. Average temperature in April, November,
March,and June were relatively significant effect on the EGS. Amounts of rainfall in December, February
and November were primary precipitation index to influence the EGS in control area and RPA treatment
area and the frequentness of sample plots with available seedling in the control plot. The frequentness of
sample plots with available seedling in RPA successively associated with monthly rainfall in December, A-
pril,June,November, January,and February. Under the forest hydrothermal conditions in Ankang City,the
effective grown-up seedling model values in RPA were larger than the values of the control, which proved
that the quantity of available seedling and the frequentness of sample plots with available seedling of P.
tabuli formis were improved effectively by using RPA dressing seed in aerial seeding.
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Table 1  Effective grown-up seedling of P. tabuliformis for aerial seeding in Ankang city

RPA CK
i H AR
1 Il Il v \ M I i I} v Vv M
AR Q.. 1 5600 5300 5600 5100 5 300 5 380.04216. 8 2900 2800 3100 2600 2 800 2 840.0+£181.7
/(B - hm ™ %) 2 3 600 3 600 3400 3400 3 800 3560.04+167.3 1400 1500 2000 1900 1 800 1 720.0+258.8
32300 2500 2300 2500 2700 2460.04167.3 1000 1400 1200 1100 1200 1180.02148.3
4 2100 1800 1800 2100 2300 2020.04216.8 1100 1000 900 1000 900 980. 04 83.7
5 2000 2000 2100 1700 1800 1920.04164.3 800 1000 900 800 900 880. 0+ 83.7
6 1800 1700 1700 1600 1600 1680.04 83.7 800 800 900 900 700 820. 04 83.7
AW F(%) 1 62 70 64 54 60 62.045.8 54 50 48 50 44 49.2+3.6
2 46 50 46 36 46 44.8+5.2 20 22 28 32 26 25.6+£4.8
3 3230 24 30 26 28.443.3 16 24 20 16 20 19.243.3
4 22 24 20 26 24 23.242.3 18 16 16 14 12 15.242.3
5 20 18 20 22 18 19.6%1.7 10 12 14 10 8 10.842.3
6 20 16 18 20 18 18.4+1.7 10 14 10 10 8 10.44+2.2
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P<C0.05),5 3 A MGk B2 (»<<0,P<C0.01),
M5 10 AM 12 A2 B EEMELEG>0,P<0.05),
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Q...=—1038.078+17. 434D,

(n=30,R*=0.792,r,,=0.890,F =106. 604,
P =0.000)

Q... =4 874.631426. 466D, +11. 305D,

(n =30, R* = 0.945, r,;, = — 0.426, F =
231. 862, P =0.000)

Q.vpe=—1587.9564+31.597D

(n=30,R*=0.802,r,,=0.896, F=113. 414,
P =0.000)

Q.. = — 8 910.358 + 48.833D,, +
21. 577D .

(n =30,R* =0.974, r,, = — 0.415, F =
502. 350, P =0. 000)

Que = — 9 487.963 + 54.666D, +
25. 586D, —6. 738D,

(n=30,R*=0.979,r,,=0.718,F =408. 504,
P =0.000)

Q.p. = — 10 857.176 + 68.362D,,, +
34. 867D, —18. 265D, —8.153 3D .,

(n = 30, R* = 0.983, r,;, = 0.451, F =
358. 547, P =0.000)

Qupe = — 32 401.081 + 232.406D,, +
149. 518D, 106. 570D, 98. 825D ,.1»
49. 565D .,

(n = 30, R* = 0.993, r,;;, = 0.640, F =
325.393,P=0.000)

F,=—23.132+0.320D



108

T b bk B 27 4l

37 &

(n=30,R*=0.748,r,,=0.865,F =83.083,
P =0.000)

F . =—99.20340.499D,, +0. 278D,
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F., = 75.346 + 1.310D, + 1.217D, —
0.287D,

(n=230,R*=0.949,r,=0. 347, F = 162. 655,
P =0.000)
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0.361D_,—0.061D_,,

(n = 30, R* = 0.957, r,;
139. 238, P =0. 000)

= — 0.402, F =
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Table 2 From 1998 to 2004, correlation analysis between sunshine variation andeffective grown-up seedling of P. tabuli formis
for aerial seeding in Ankang city
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sohr ERERROD T ki Q. AT RE B F
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1H 96.344.7 55.7 138.6 27.0 —0.247 —0.237 —0.226 —0.301
2 H 115.2+3.9 85.9 150. 1 18.5 —0.052 —0.108 0.023 —0. 145
3 H 150.9+7.6 95. 6 221.7 27.4 —0.655" —0.626"" —0.675 —0. 565
4 H 170.9+4.7 131.7 213.7 14.9 0.718 0.713"" 0. 655 0.739"
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Fig.1 The relationship between sunshine duration and effective grown-up seedling of P. tabuliformis for aerial seeding in Ankang city
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Fig. 2 Relationship between sunshine duration and tree ages and effective grown-up seedling of P. tabuliformis

for aerial seeding in Anzkang city
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Q.= —583.101+13. 169D,

(n=30,R*=0.519,r,,=0.720,F =30.197,
P =0.000)

Qua = — 4
10. 546D,

(n =30, R* = 0.893, r, =
112. 709, P =0. 000)

Qe = — 9
14. 012D, —5. 364D,

(n=30,R*=0.913,r,,=0.536,F=91.417,
P =0.000)

Quu = — 6 756.402 + 44.975D_, +
23.777D,; —16. 137D, —9. 358D ..,

(n=30,R*=0.939,r,,,=0.545,F =95. 987,
P =0.000)

Qe = —825. 781424. 238D

(n=30,R*=0.517,r,,=0.719, F = 30. 004,
P =0.000)

Q... = — 8 556.797 + 47.622D, +
20. 699D,

(n =30, R* = 0.940, r,, =
212. 340, P =0. 000)

Q. = — 9 512.068 + 56.148D,, +
26. 922D, —9. 678D,

(n=30,R*=0.960,r,,=0.569,F =206. 340,
P =0.000)

Q... = — 11 238.328 + 71.538D, +
36. 843D, —20. 621D, —9. 506D,

(n = 30, R* = 0.967, r,,,, = 0.599, F =
185.867,P =0.000)

Q.o = — 12 022.210 + 112.831D,,, +
89. 200D .. 64.492D,, — 63.461D_,,
32. 075D,

(n =30, R* = 0.973, r,,
174.561, P =0.000)

F,=—13.47340.231D

(n=130,R*=0.435,r,,=0.659,F =21.515,
P =0.000)

F.,=—91.0534+0. 465D, +0. 207D,

527.655 + 25.100D,,, +

*0.1077F —

057.157 + 29.826D,,, —+

— 0.080, F =

= — 0.510, F =

(n = 30, R* = 0.830, r, =
65. 856, P =0.000)

F,= —101.307 +0.532D,, + 0.290D,, —
0.152D .,

(n =30, R* =0.871, rp, =
58.451,P=0.000)

F,= —108.625+0.520D_, +0.352D,, —
0.536D ,,, +0. 204D

(n=30,R*=0.924,r,,=0.356,F =76. 356,
P =0.000)

F..=—12.32440.297D

(n=230,R*=0.469,r,,=0.685,F =24.708,
P =0.000)

F..=—109.858+0.592D , +0. 261D,

(n =30, R* =0.875,r,, = — 0.064, F =
94. 086, P =0. 000)
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(n =30, R* = 0.949, r s =
116. 436, P =0.000)
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HAEM .12 H HERECS RPA R &2 &3 i
K (r=—0.438,P =0.022), 5 %} W 1 A S W% b &

— 0.051, F =

*0.1997F:

— 0.005, F =
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(r=-—0.542,P =0.003); A RPA 3¢ i 7 #r . H
i B DG B A T B AL, T 52 AH DG AT i g a9 TN 7
H H BT R STk A 45,4 %.38. 0% f1 41. 3%
M 35.5% . B KT 4 HM16. 0% H 18.1%;12 A
H BEXT RPA I JE OB 3 52 0 /0N 51 ik 26 A0
0.7%F5.2%, M RPA BUH & 5 4~ H 8 843 #r
FEHERRASE AL LA ¥ TR .3 B RS i a2
BEAME(r=—0.421,P=0.032);7 J H KX g
WHEAEHKRT 9, 5Tek 3455k 42. 801 33.3%,
M 12 J A3 J1 H B/, STk R 0. 304,

A ERETT 30T, A R R TR 5 H R R bR G
RE AR RS FUR RS HOR A G & A A8 1k .
9 H M5 MF TR BB, IE A W
(r=0.685,0. 659, P =0.000), A 5 J& B & F &,
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0. 836, P =0.000) ; 5 i 1 28 A6 2 AL, Ho Al AH OGP
IR, A2 A O 1 B R L G AR AR A R AN R
FE. TEREN 41, 7% M 42, 0% . BB AR T 9 H i
58.3%0F1 58. 0% s 5 AT M 45 R — 3. HEBR 9 H
M7 A HBHEFTH.4F H B S RPA B
A M B (r = —0. 688, P =0.000),2 A H®
X BE AR AR M B (- = —0. 491, P =0. 009) ; 4F.
H B 2% RPA A A J7 52 I B K, o1 ik 3
53.4% R KT 7 HM 9 A/ 28. 4% 1 18. 2%
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KT 7 AR 9 A 41,7 F1 A7, 2% ; 5 i T &5 SR 5L
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F(r=0.643,P =0.000) ; 5 §i [ 5 A1 45 FAH L, 5
HH B AH P 35 i 3 i, 1 S AH S BT T B
X RPA A B E AR RGE s i 8 H H HR i 4 5&
P 5T R DG 1 B I 4 v 6 o IR T R O A AR
R m, 4 AEF PR, F H RSO0
RPA BRI BTk R Ay 53. 5% . KF 7 AF 9 A
28.3% M 17.2% .5 H BTHkR /N ALK 1. 0% 5 1 7
A9 A2 A8 H H X XF AT 1 RE 7 51 ik R K
R 31.5% .28, 7% 24. 3% M1 15. 5% . 55 7iij 1 4% 2B
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