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Abstract: [ Objective | The effects and interaction of nitrogen, phosphorus and water on the germination of a
soil seed bank in vegetation restoration project were explored in order to provide valuable reference for the
judicious utilization of topsoil and the control of key parameters on soil seed bank’s vegetation recovery
engineering. [ Methods | The effect of three factors (nitrogen, phosphorus and water) on soil seed bank’s
germination and early seedling growth were studied using greenhouse germination experiments. Box-Behnken
central composite design (BBC) combined with the response surface methodology (RSM) was used to explore

the interaction effect of these three factors on the soil seed bank’s germination and early seedling growth,
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and the optimal scheme of soil seed bank’s vegetation restoration was obtained. Finally, the coupling effect
of the three factors in the response surface model was verified by the dimension reduction method. [ Results ]
(D With nitrogen, phosphorus and water content in the range of 5~20 g/m’, 5~15 g/m*, 10~ 30 mm
respectively, the germination effect on the soil seed bank was the best in the single factor experiment; @ The
quadratic model was selected in the response surface analysis, and the water had the most important influence
on soil seed bank. The optimal conditions for the vegetation recovery was determined to be with levels of
nitrogen of 13. 54 g/m”, phosphorus of 9. 47 g/m’, and water content of 30 mm respectively; @ Plant
uptake of nitrogen and phosphorus was relatively lower under low water content, in which the interaction of
nitrogen, phosphorus and water content was not significant. In the case of higher water content, even if
fewer fertilizers were applied, the germination effect on the corresponding soil seed bank was higher than
that of the treatment with high fertilizer level but water stress. The water content was determined to be the
most important factor in the research by the method of dimension reduction, which was consistent with the
result of response surface analysis. [Conclusion] Optimal conditions may slightly different from the actual,
but the research still has great reference value, and the interaction effect of nitrogen, phosphorus and water
shows the promotion effect on soil seed bank’s germination and early seedling growth.
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i B A G, T % S R X AT 5
/U R AR A DT I 0 Ak K G M IR S T AE
TR 7K J3 6 A ST PR B 3 R A8 Iz L Al

PREE PR3 W g K5 5 53— D TS K 43 1 A AL
Wi 65 R A1~ - S 1) 40 B~ o o R ol 28 0 0 ) A
AR B OF HL R 4 D A 3 ) AR AR 2 AR Bl SR
R AT 1% 75 77 ) J AR W R N B9 3 e 24 32 K 4 RN Y
AR

A3 v X i 7 THT S R 4 R 4k T O3 B R L A
5 5 7K 3 19 22 A0 4T 2% B R 6 - 3 R R W R
2y i A R At FEAE R - U8 3 R A K o BT L e
FE R 2 Al R W i) 412 v T Ak AR P 3 5 365 R A9 bt S e
A LA e K R B K A3 A AR DTG A
HEL) BE WSO B 22 B4 7K 53+ 2 31 AR Ai 7K A 2508
B ESTIPNEMECE P N U/ R S T PUR R
Bk A2 B ALK o3 BARAY I B o AB P 0 S0 ik 1) R i
QAR X B X EEOR T R R TR AR R AR
Ko HE T REAR 1 3% 43 (4 ORI L R K G Ak
iy 3 M A ) Bk AR T SR B K A S LA TS
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ORI ZHO A 13, 54g/m? 1 9. 47 g/m® , K
45 30 mm, B K A 10 38 HORION #3284
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