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Abstract: Site conditions in Qinba Mountains in Southern Shaanxi were complex, after aerial seeding. the
precipitation effects on the grown-up seedlings were different. Previously, we reported the relationship be-
tween precipitation and effective grown-up seedlings for Pinus tabulae formis after the aerial seeding in two
places: Hanzhong and Ankang. In present study, we now reported the relationship between precipitation
and effective grown-up seedlings for Pinus tabulae formis alter the aerial seeding in Shangzhou by using the
data of the frequentness of sample plots with available seedlings and the quantity of available seedlings of
Pinus tabulae formis during grown-up seedlings period in 1997 after aerial seeding. Correlation analysis
method and the stepwise regression model analysis method were adopted. The results showed that the
effect of precipitation was covered by the frequent spring and summer drought,as a result, the effective

grown-up seedlings of P. tabulae formis correlated with annual precipitation was not significant in Shang-
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zhou. In winter, soil surface freezing caused the physiological water scarcity of P. tabulaeformis seedlings
which resulted in the negative correlation between effective grown-up seedlings and monthly rainfall. Trees
started to grow in the spring,which led to the increase of demand for water,and less precipitation,effective
grown-up seedlings and monthly precipitation were positively correlated. However, vegetation and soil type
differences led to relevant geographical changes. In Shangzhou and Ankang, effective grown-up seedlings
were most significantly and positively correlated with precipitation in March and May,and not significant in
April. In Hanzhong, March to May were highly significantly positive correlation was found between grown-
up seedlings and precipitation during March to May. In the season of midsummer, heavy rain and summer
drought occurrence frequency and intensity were the main reason that changed the correlationship of effec-
tive grown-up seedlings and rainfall. In three places, effective grown-up seedlings was most significantly
and negatively correlated with precipitation in June. In Shangzhou, positive correlation with precipitation in
August was significant,in Hanzhong, were highly significant positive correlation with precipitation in July
and August was found. In autumn,rainfall was rich,soil moisture content could meet seedlings growth,ef-
fective grown-up seedlings and precipitation showed significantly negative correlation mostly. The results
demonstrated clearly that effective grown-up seedlings of P. tabulae formis with aerial seeding not only de-
pended on the local annual precipitation,but also closely related with the local precipitation distribution. In
three places.the RPA model values were larger than the control, which proved that seeds dressed by RPA
could improve of the frequentness of sample plots with available seedlings and the quantity of available
seedlings of P.tabulae formis in the unit precipitation,and its effect was stable.

Key words: afforestation by aerial seeding; RPA; Pinus tabulae formis; effective grown-up seedling; pre-

cipitation
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Table 1  Effective grown-up seedling of Pinus tabulae formis for aerial seeding in Shangzhou(1998 to 2004)
2 30T KRR CRPAD 7 &b 11 CK
SIgE| 4ERR — =
1 I I v Vv m 1 I Il v Vv m
JEH S/ (Bk - hm™2) 1 5100 4800 5500 4600 4800 4 960.04350.7 2600 2400 2700 2300 2400 2 480.0+164.3
2 3000 3400 2900 3500 3300 3220.0£258.8 1500 1800 1500 1400 1600 1560.0+E151.7
3 2300 2100 2200 2500 2700 2 360.04240. 8 1300 1200 1000 1200 1100 1160.0+114.0
4 2 000 2100 2000 2000 2200 2 060.0489.4 1 000 1 000 900 1 100 800 960.0+114.0
5 2000 1800 2100 1700 1800 1 880.0+164.3 1 000 900 800 900 700 860.04114.0
6 1700 1800 1600 1700 1700 1700.04+70.7 900 700 800 800 700 780.0+83.7
AWRIWE % 1 64 62 64 54 60 60.8+4.1 50 46 48 40 44 45.6+3. 8
2 42 46 36 38 40 40,4+3.8 28 26 22 24 26 25.2+2.3
3 30 28 32 28 34 30.442.6 20 18 16 18 14 17.24+2.3
4 26 32 26 24 22 26.043.7 12 14 12 14 10 12.4+£1.7
5 16 22 20 22 20 20.042.4 14 8 10 8 6 9.2+3.0
6 20 18 14 20 18 18.0+2.4 8 6 8 10 6 7.64+1.7

T LTIV -V 0P 5 e P
2 BR G

MEMNRSEKERELSTH

TN TR BT ROR 5 AR B K B AR OCEARAR . 5
4AHT AR 11 HBEK AR B3 (P>
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Table 2

From 1998 to 2004, correlation analysis between rainfall variation and effective grown-up seedling of

P. tabulae formis for aerial seeding in Shangzhou

K FREL

} B /mm 5 5 —

EiZa LR/ % 2 Y% BRI Qo AR E F
Ty 52N R RPA CK RPA CK
4 701.74£24.6 544. 2 950.5 100. 0 19.2 —0.059 —0.051 —0.102 —0.056
1A 7.541.0 0.0 16.3 1.1 73. 8 —0.404* —0.390" —0.343 —0.366"
2 A 8.6+1.7 0.1 26. 1 1.2 105. 3 —0.628"* —0.627"* —0.655 —0.634"
3 A 16.242.1 2.6 31.5 2.3 69.3 0.552% 0.538%* 0.500" * 0.517
4 H 47.24+3.2 21.7 74.8 6.7 37.5 0. 006 —0.012 0. 001 —0.025
5 A 82.447.7 10. 3 156.7 11.7 51.3 0. 640" * 0.629"* 0.588* 0.619
6 H 88.4+10.2 24.6 183.0 12. 6 63.1 —0.595 —0.575 —0.556" —0.559"
7 H 99.9+4+5.5 43. 3 138.5 14. 2 30. 4 0. 144 0.153 0.159 0.163
8 H 167.7411.3 111.3 285. 1 23.9 36.9 0.621" 0.622" * 0.562 0.614
9 H 79.6+13.1 27.5 233.4 11.3 90.0 —0.535** —0.530*"* —0.574 —0.541
10 A 72.9%+5.1 32.7 107. 6 10. 4 38. 4 —0.503** —0.497%* —0.455 —0.490"
114 13.542.0 2.2 26.5 1.9 79.2 —0.302 —0. 291 —0.279 —0. 289
12 A 9.3+1.3 0.0 20. 6 1.3 77.4 —0.595 —0.600"* —0.599 —0.601
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Q... = 84.406 + 13.238P,; — 84.919P,,., +
60. 505P,,, +9. 686P,,

(n =30, R* = 0.962, r,, = 0.629, r,, =
—0.600, 7,y = — 0.390, r,, = — 0.012, F =
160. 214, P=0. 000)

Q.o = 283. 992+ 25. 644 P,. — 159. 409P,;, +
112.421P,, +19. 753P,,

(n = 30, R* = 0.969, r,; = 0.640, r,, =
—0.595, r,y = — 0.404, r,, = — 0.006, F =
192. 978, P=0. 000)
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—0.047P,;

(n=130,R* =0.969, r,, = — 0.634, r,s =
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(n =30, R* = 0.960, r,, = — 0.655, r,; =
0.562,r,;=0.159,r,,=—0. 556, F=149. 096, P=
0. 000)
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Fon = —0.390, r,;, = — 0. 600, F=167. 508, P =
0. 000)

Quupe = 3438.147 — 546. 462t + 7.697P,s —
51.388P,, +28. 386P,,

(n=30,R*=0.970,r,= —0. 882, 7,5 =0. 621,

r,g = —0.404, r,;, = — 0.595, F = 203. 523, P =
0. 000)

Fo=27.171 —6. 343t +0.087P,5s — 0. 417P,,
+0. 228P,.1,

(n=30,R*=0.969,7r,=—0.896,r,; =0. 614,
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0. 000)
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B (rge= —0.955, — 0. 635, 7, = — 0. 963,
—0.722,P=0.000),5 8 A F1 12 H /K EIEFHRE
(rg=0.900,0. 411, P=0.000,0. 033; r,,, = 0. 915,
0.523,P=0.000,0.005), KR XF RPA kb
T BR B T TTRR R N 45. 8% 1 46.8% , KT 8 A
Rk 36. 1% A1 37. 3% 1 1 H A1 12 A B 7K 53 ik
KA NS 10, 8% 7. 4% F1 9. 7% .6. 2%,

AT RE D A LA A3 BT A R T SRR AR
RSB % A G (= — 0.896, — 0.917, P =
0.000), ZEFH CHEFERIEHT.8 ABEKSHH
MM XRED, 2050 2 FEAHEXG=0.874,
0.822,P=0.000), KHEAERXS RPA &b 3 F1 X} B
AR BTk E R 60. 801 55. 4%, KT 8 H K
) 39. 2% F 44.6% .

KIEFBRAE .2 A8 A7 A6 HREKE
MU E AT RE b B A5CR A AL , 2 .8 T .4 A
7 HBEKHEA RPA S B AL AL, 2 .7 .8
A F 6 HEEKAE R IEA RPA b B 3l #A A B RE 7 15
A,

Qe = 675.300 — 54.544P,, + 4.507P,s +
5.481P,; —2.373P,

(n=230,R*=0.937, r,, = — 0.581, r,5 =
0.212,7r,;, = — 0. 009, r,, = — 0. 325, F=93. 633,
P=0.000)

Fu=4.496—1.255P,,+0. 095P, +0. 141P,;
—0.047P,

(n =30, R* = 0.947, r,, = — 0.589, r,5 =
0.195,7,; =0.005,7,;=—0. 301, F=111. 395, P=
0. 000)
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KRBGHT.8 A7 H K SRR E R L3I »
JEHSE 7 A AR R EUL Ry —0.009 A1 0. 005, 7
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R K B F 0 X BT AR S 2 R 6 7 BEK
R R OE (rgo = —0. 962, —0. 688, rp =
—0.969,—0.677,P=0.000),5 8 A#1 7 A K

R E A (g = 0.822,0.763, rp =
0.827.0.827,P=0.000) ;8 H RN sl #5761
BEJTBTHRE R 50 TY% M 47.8% KT 7 Am28.5%
MM32.8%, 2 H FEK TTHKE /N, LR 6. 6% A
6.8% . {H 2 JH 6 7 FEAKMEHBOR X E i 8
A7 7 JedgE 7 AERSBCRARRE

KIFAEFRACTE T, RPA &b B b A8 i B SR 5
2 H B K 5 3 A 56 (r= — 0. 589, — 0. 608,
P=0.001,0.000), HAHHT 5FEKHFXRE
AR 55 %0 B ARL, T 7E B i A R (A rf 4 B OK
BT X REA A 6 H K . DA 4 AR R 2 #T . 8
JURUT X Bl DT ERR Ry 63,6 701 21, 620 XA
BT TRy 37, 3001 41. 00,2 H STHR R 43 51
6. 7Y R 7L A0 A H B OK KT R = BT ER R R
8.2% .6 J XA HiRE T STIRE Dy 14. 406 0 7 1
A J B AOUE Hh F B RO AE RN R E

Q.o = 205. 073 — 111. 262P,,, + 11. 400P, s +
14. 788P,, +8. 359P,

(n =130, R* =0.954, r,, = — 0.589, r,5 =
0.210,r,,=0.008,r,;, =—0.024,F=129. 318, P=
0.000)

F.,. = 17.615 — 1.491P,, + 0.194P,, +

0.081P,s—0.059P,;

(n =30, R* =0.935, r,, = — 0.608, r,;, =
0.007,r,=0.124,r,, = —0. 288, F=289. 357, P=
0. 000)
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