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A study on the efficiency of nutrient utilization in black locust
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Abstract: As a type of forest resource with largest distribution and quantity in Gullied Loess Plateau Area.
black locust plays an irreplaceable role in ecological environment protection. However, the current
situation is not optimistic, that is, many Black locust stands on bad site take weak sign and form due to
poor management, which results in low-yielding forest and even “little old man” forest with annual growth
less than 1m®/hm?*. Traditional way to deal with this is to raise forest productivity through short-cycle
cutting. But this is not a reliable method, for repeated regeneration of one tree species may cause the
problem of soil nutrition imbalance, which leads to low growth of germinated plantation and not beneficial
to the cultivation of thick timber. Therefore tow more effective methods can be adopted: Firstly, to

fertilize to further prolong soil fertility and keep it from degeneration; Secondly, to introduce renewed
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species in ways of mingle or rotation. Accordingly. a thorough and deep knowledge is required of nutrition
situation in black locust forest so as to provide scientific basis for the determination of fertilizing plans and
renewed species. For this reason, through determining the biomasses. productivities, soil and plant
nutrients content of 16 forest plots that represent different landforms, site conditions, growth stages and
growth states, related research is made on the nutrients absorption and utilization of the black locust
plantation in gullied loess plateau area. It's major results are summarized as follows: (1) The quantity of
annual nutrient absorption of black locust from soil is Ca followed by N, K, Mg, P and S successively.
The absorption of these elements tend to increase with the growth of trees. From the quick growth stage
to trunk growth stage, the absorptions increase to double and more. From trunk growth stage to ripe
stage, the absorptions of N,P.K and Mg increase slowly but the absorptions of Ca and S decrease. (2)The
ratio of annual nutrient absorption of black locust from soil (the percentage of annual nutrient absorption to
the storage in soil)is N followed by S, Mg, P, Ca and K successively. The ratios of these elements tend to
increase with the growth of trees, with average of N 1.150%,S 0.231% ,Mg 0.194%, P 0.142%, Ca
0.110% and K 0.013% respectively. (3)The utilization efficiency of different nutrients for black locust
tends to decrease with the growth of trees. According to statistics, producing 1 ton trunk wood needs to
absorb N 31.92~50. 88 kg. P 1. 32~2. 01 kg. K 4.48~6. 82 kg. Ca 71.57~78. 79 kg. Mg 6. 16~9. 74
kg, S 1. 07 ~ 1. 09kg from soil. Compared with those of china fir (Cunninghamia lanceolata)and pine
(Pinus tabulaeformis) sthe nutrient utilization efficiency of black locust is evidently lower, particularly for
N and Ca.

Key words :black locust; efficiency of nutrients utilization
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Table 1 Basic information of sample plots of Black locust forest land
Plot A <;) ( +«hm 2 Gradient El (Tm) (m)Stand (cm)Stand Positi
S ation s1tion
© 8¢ Density of slop evatio height D.B. H. osttio
01 13 1755 13° 1303 7.59 10.53
02 5 5758 3° 1314 5.61 5.00
03 6 2250 8° 1283 6. 14 4. 64
04 17 1575 8° 1244 12.75 13. 26
05 11 3097 9° 1283 9.41 9.51
06 17 4100 6° 1314 7.72 7. 44
07 10 2342 2° 894 11.71 9.45
08 4 4386 13° 924 5.60 4. 37
09 15 2444 37° 954 10.71 9.42
10 18 1525 20° 954 9. 86 10. 48
11 14 2889 15 ° 1343 9.10 9. 65 O
12 19 3241 16 ° 1334 9. 05 9.43
13 11 5606 10° 1374 3.85 4. 65 O
14 32 769 13 ° 1694 il SR 21 20. 65
15 18 1069 13° 1823 13. 90 16. 43
16 24 1500 2 1413 13.81 15. 49
2.3 R
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Table 2 Annual nutrient absorption(ANA) ,ratio of annual nutrient absorption(RAN A)and nutrients absorption from

soil per production of 1 ton trunk wood (N ASP)of Black locust plantation

Growth stage N P K Ca Mg S
(4~6 )HQuick growth stage ANA 65. 856 2.727 9.211 150.037  12.616  2.217
RANA  0.508  0.069  0.006  0.064  0.114  0.204
NASP 31.92 1.32 4. 48 75.38 6.16 1.07
(10~15 )Trunk growth stage ANA 150.921  6.821 21.764 300.487  28.120  4.122
RANA 1. 362 0.175 0.016 0.178 0.185 0.258
NASP 39.61 1.79 5.74 78.79 7.29 1.08
(17~24  )Ripe stage ANA 185. 017 7.306 25.002 258. 849 35.598 4.111
RANA 1. 581 0. 181 0.018 0. 089 0.283
NASP 50. 88 2.01 6. 82 71.57 9.74 1.09
(1) ANA (kg » hm™=? « a=!) Annual nutrient absorption; (2) RANA (%) Ratio of
annual nutrient absorption; (3) NASP 1t (kg) Nutrients absorption from soil per
production of 1 ton trunk wood
3.2
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Table 3 Nutrient needs per production of 1 ton dry material of different tree species
Species Age N P K Ca Mg S Source
Black locust 13 11.71 0. 50 1.91 12.16 1.91 28.19
Pine 20 3.74 0. 38 2.63 3. 02 0. 65 10. 40 7]
Chinese fir 16 2.10  0.19 1.24 1.74  0.51 5. 82 (s
Pine 28 5.22  0.77 4.02 5.29  1.48  16.78 (s
4
Table 4 Characteristics of nutrient absorption and utilization in different forestlands
Age Plots Parameters N P K Ca Mg S
11 05 RANA 1.342 0.229 0.018 0.202 0. 247
NASP 39.43 1.78 5.68 75.52 8. 24 1.09
13 RANA 0. 689 0. 077 0. 007 0.023 0.033
NASP 57.06 2.62 2.62 118. 60 10. 04 1.50
17 04 RANA 1. 620 0. 220 0.017 0.156 0. 226 0. 338
NASP 45. 40 1. 80 6. 24 63.11 8.76 1. 05
06 RANA 1. 016 0.162 0.013
NASP 67.78 2. 64 8.71 98. 04 12.75 1. 25
18 15 RANA 1. 663 0.217 0.022
NASP 40. 69 1. 61 5. 57 56. 21 8. 00 0.99
10 RANA 1. 376 0.101 0.011
NASP 47.21 1. 88 6. 40 65.17 9.03 1.02
3 s s s > > s
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