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Abstract: [ Objective]l Effect of N and P fertilization on the sprouting of Pinus yunnanensis seedlings was studied.

[ Methods] One-year-old P. yunnanensis seedlings after coppicing were used in a two-factors-three-levels 3 X 3 regression
experimentation to optimize the fertilization. [Results] The number of sprouts emerged from the seedlings after coppicing
followed the logistic growth pattern independent of N/P application. However, the fertilization promoted the sprouting, altered
the time and peak of second sprouting, and increased the sprout count more than when N or P was applied alone. The tillers
responded to the N/P application in a binary quadratic regression function to reach the highest count with the input of 0.29 g of
N and 1.02 g of P per plant. The combined N/P application enhanced the growth of both potential and effective sprouts on the
seedlings, especially, on the effective sprouts, the best result was to use N at 0.4 g and P at 0.8 g-plantfl. On the other hand,
application of N or P alone exerted a greater effect than the combined one on the potential sprouts. [ Conclusion] Combined

N/P fertilization was more conducive to the increase of the number of sprouts on the seedlings than N or P fertilizer was applied
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AR A AL F AR (E-mail: woshixin2007@126.com)
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alone. Although high P fertilization benefitted the growth of potential sprouts, when combined with N the application at a

medium concentration encouraged the growth of effective sprouts.

Key words: Pinus yunnanensis Franch; coppicing; N/P fertilization; sprouting ability
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Table 1 Experimental design of N/P fertilization on P.
yunnanensis seedlings

4bFE Treatments 78 Nitrogen/ (g ') B Phosphorus/ (g-#k )

1 0 0
2 0 0.8
3 0 1.6
4 0.4 0
5 0.4 0.8
6 0.4 1.6
7 0.8 0
8 0.8 0.8
9 0.8 1.6
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Fig. 1 Variation on sprout count of P. yunnanensis seedlings
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Table 2 Fitting of dynamic logistic model on sprout count of P. yunnanensis seedlings

AbE
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Treatments k a b Fast growing point k F P
1 7.4812 31.9457 1.1009 29 0.9674 51.0781 0.0001
2 7.8076 12.1406 0.4798 25 0.9785 78.7141 0.0001
3 7.5055 5.7569 0.2226 26 0.9644 46.5785 0.0001
4 7.4650 3.8883 0.1423 27 0.9834 102.8884 0.0001
5 7.1678 6.2320 0.2362 26 0.9750 67.2761 0.0001
6 6.8361 141.6461 4.7373 30 0.9618 43.2031 0.0001
7 7.3449 571.8946 19.0795 30 0.9906 183.9769 0.0001
8 6.1220 64.3657 2.1641 30 0.9883 147.1938 0.0001
9 7.2148 149.5212 4.9989 30 0.9865 127.1308 0.0001
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Table 3 Surface equation on sprout count of P. yunnanensis seedlings at different times

Tt e 1] i 7

2

Fertilization time/d Surface equation K F P
30 ¥=3.888+9.963N+0.534P~17.013N"~0.244P°~0.124NP 0.173 2.293 0.045
60 ¥=6.321+5.695N+0.299P—10.937N"+0.240P"~0.588NP-+0.240P"~0.58 8NP 0.136 0.768 0.017
90 ¥=6.598+1.321N+1.648P—0.461N"~0.321P*~4.112NP 0.176 2293 0.045
180 Y=7.122+6.172N~0.205P—6.62 IN*+1.518P°~4.510NP 0235 3.391 0.005
270 Y=4.989+7.050N+2.144P—6.210N"~0.790P*~4.175NP 0.217 2.445 0.035
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Table 4 Theoretical yield of P. yunnanensis sprouts affected by two factors

HBEA R

oyt £ i Number of tillers/4%
Treatments Nitrogen/ (g% Phosphorus/ (g-#k )

30d 60d 90d 180d 270 d
1 0 0 3.89 6.32 6.60 7.12 4.99
2 0 0.8 4.16 6.71 7.71 7.93 6.20
3 0 1.6 4.12 7.41 8.41 10.68 6.40
4 0.4 0 5.15 6.85 7.05 8.53 6.82
5 0.4 0.8 5.38 7.05 6.85 7.90 6.69
6 0.4 1.6 5.30 7.57 6.24 9.20 5.55
7 0.8 0 0.97 3.88 7.36 7.82 6.65
8 0.8 0.8 1.16 3.89 5.84 5.74 5.19
9 0.8 1.6 1.04 4.22 3.91 5.61 2.72
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