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Macronutrients and their allocations in non-photosynthetic organs

in the Picea balfouriana in western Sichuan
LIU Xing-Liang" ?, SU Yi-Ming®?, LIU Shi-Rong®, MA Qin-Yan'* (1. Environment and

Resources College of Beijing Forestry University, Beijing 100083, China; 2. Sichuan Academy of Forestry, Chengdu.
610081, China; 3, Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing
100091, China). Acta Ecologica Sinica,2003,23(12) :2573~2578.

Abstract: The concentration of macronutrients (N,P.K.Ca,Mg) in the roots. bole and branches of Picea
balfouriana were investigated. In a 31.61kg (32 year old) Picea balfouriana individual, the roots, bole,
bole bark, branches and needles accounted for 14.82%. 42.23%, 9.98%, 19.96% and 13.20%
respectively. The characteristic allocation of macronutrients in an individual plant decreased from: barks™>

branches >roots >woods, respectively. With increasing branch age, N, P, K concentrations were found
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to decrease, but Ca concentration increased. There was no significant age effect on Mg concentration in
branches. The concentrations of N, P, K in bole increased linearly with height from 1. Om to the tip of the
bole, Ca concentration decreased with bole height and Mg concentration did not change significantly with
bole height. The macronutrient concentration in roots decreased as root diameter increased. The
macronutrients in roots, bole, bole bark, branches and needles accounted for 8.33%, 16.93%, 19.23%,
26.26% and 29.20%, respectively of the total macronutrient pool of 268.693g. In the whole
macronutrient pool, N, P, K, Ca and Mg account for 34. 71%, 8.75%, 25.79% , 27.26% and 3.49% ,
respectively.

Key words : Picea balfouriana; plantation; non-photosynthetic organs; nutrient content; distribution
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N.P.K.Mg ,Ca C 1D, s
s 1~3 . K Mg , K>N>Ca>P>Mg s
4 ’ Ca>N>K>P>Mg. Mg 1 ,2a
1
«C 2, 2.5m ,P.K,Mg Table 1  Nutrient percentage contents in the twig of
,Ca B different age of the Picea balfouriana plantation
m ' (@ Element c i 9
Ca , N>K>P.Mg Twig age < oncentration( %) Total
N P K Ca Mg
’ 7m K=N=Ca=P 1 0.605 0.278 0.850 0.350 0.080 2.163
~Mg N 2 0.369 0.137 0.610 0.370 0.040 1.526
o 3 0.319 0.093 0.400 0.400 0.040 1.252
s 4 0.289 0.079 0.260 0.410 0.040 1.078
“ ) 5 0.146 0.025 0.150 0.470 0.020 0.811
' Average 0.346 0.122 0.454 0.400 0. 044
s sN.P.K
s ,Ca Mg 2
1 s
Mg o Table 2 Nutrient percentage contents in the twigs of
»  N.P.K.Mg different crown heights of the Picea balfouriana
o plantation
2.2
N.K.Ca he’il"\;;i% of Element concenlralii)n(%) Total
.P.Mg C 3. ghsm) N P K Ca Mg
0.5 0.832 0.363 0.730 0.240 0.100 2.265
¢ >N ’ K>Ca=P.Mg 2.5 0.274 0.078 0.140 0.650 0.040 1.182
° ’ 4.5 0.282 0.087 0.300 0.450 0.040 1.109
s 6.5 0.309 0.100 0.400 0.760 0.060 1.629
N>K>Ca>P>Mg R 8.5 0.308 0.102 0.360 0.300 0.040 1.110
,N.P.K.Mg 10.0 0.479 0.218 0.680 0.260 0.080 1.717
. Average 0.330 0.107 0.376 0.484 0.052
,Ca ,
K>Ca>N>P>Mg, 3
’ Table 3 Nutrient percentage contents in the xylem of
216l 3m different height of the Picea balfouriana plantation
C D,
N.P.K s Disc heights element concentration( %) Total
, (m) N P K Ca Mg
, ( . 0.5 0.094 0.049 0.090 0.030 0.010 0.273
), ) 2.5 0.098 0.023 0.030 0.030 0.006 0.187
B 4.5 0.109 0.034 0.110 0.040 0.010 0.303
’ ‘ o 6.5 0.133 0.049 0.110 0.050 0.010 0.352
s Ca>K>N>P> ~
8.5 0.158 0.029 0.100 0.050 0.010 0.347
Mg o~ 7m ’ 10.0 0.226 0.043 0.220 0.080 0.020 0.589
K>Ca>N>P>Mg, Average 0.136 0.038 0.110 0.047 0.011

; 7~10. 5m ,
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K> N >Ca >P>Mg.

2.3 4
(Dg) Table 4  Nutrient percentage contents in the bark of
C 5, , different height of the Picea balfouriana plantation
N.P.Ca.Mg
K . Ca> Disc heights Element concentration( %) Total
(m) N P K Ca Mg
N=K=>P>Mg ° ; Dess1.0 0.5 0.307 0.108 0.360 0.700 0.050 2.125
Ca=N>K>P>Mg. 2.5 0.323 0.111 0.490 0.560 0.060 1.544
4 4.5 0.399 0.104 0.530 0.510 0.060 1.603
. 2.0cm=D;>1.0cm 6.5 0.441 0.138 0.580 0.500 0.070 1.699
Ca>K>N>P>Mg. 8.5 0.496 0.174 0.530 0.310 0.040 1.550
10. 0 0.639 0.235 0.910 0.310 0.160  2.254
° Average 0. 434 0.145 0.550 0.482 0.073
2.4 5
Table 5 Nutrient percentage contents in the different class
«C 6, : roots of Picea balfouriana plantation
N, > > > P, > > > K, >
- > Ca, > > > ;Mg, > > Root classes Element concentration( %) Total
> . (em) N P K Ca Mg
K>N>Ca Dr<<0.5 0.594 0.128 0.230 0.640 0.080 1.672
0.5<<Dp<<1.0 0.372 0.114 0.270 0.440 0.040 1.236
>P>Mg; 'N>K>Ca>P>Mg; ' K>N>Ca 1. 0<<Dgr<<2.0 0.269 0.093 0.280 0.310 0.030 0.982
>P>Mg; »Ca>N>K>P>Mg., DE>2. 0 0.179 0.072 0.370 0.280 0.020 0.921
Root collar 0. 086 0.034 0.070 0.330 0.006 0.526
( 2. 3. 5), 2. 5m Average 0.300 0.149 0.244 0.400 0.035
, N.P.K
=~ > Mg > > , ¢
Ca ; ( 3
Table 6 Average nutrient percentage contents in non-
h ) 1 photosynthetic organs of the Picea balfouriana plantation
N>K>Ca>P>Mg .
Average nutrient
> Organs percentage contents (%) Totel
¢ 7,32 N P K Ca Mg
31. 161kg, 268.693g, Branch 0.346 0.122 0.454 0.340 0.052 1.314
0.86% ., N.P.K.Ca.Mg 93.267.  Wood 0.138 0.038 0.110 0.048 0.011 0. 3034
23.502. 69. 294.73. 247. 9. 383g. Bole Bark 0.434 0.153 0.550 0.482 0.073 1.619
Roots 0.300 0.088 0.244 0.400 0.035 1.067
34.71%.8-75%.25.79%.27. 26 %  3.49%.
N>Ca>K>P>Mg,
32 NN 4.169.13.181.3.111.6.136.4. 114g,
14.82%.42.23%.9.98%.19.69%  13.20%, :22.371.45. 491,
51.809,70. 568 78.454g, 8.33%.16.93%.19.28%.26.26%  29.20%;
> > > >, > > > >
, s s > > >
>
32 , N.P.K
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186. 063g, 69.25%, 0.597% . N.P.K > > >
> , NN .
) 13.20%, 78. 454g., 29.20%, N.P.K
20.60% , N.P.K 29.75%., 9.98% .
19.28%, N.P.K 11.14%, N.P.K 16.09% ;
19.69% . 26.26% N.P.K 17.96%, N.P.K
25.94%, . 42.23%, .
16.93%.
7

Table 7 The nutrient accumulation and distribution in the individual organs at age 32 of the Picea bal fouriana plantation

Element accumulation(g)

Organs N p K Ca Mg Total Biomass (kg)
Roots 6.490(2.42)  2.493(0.93)  5.774(2.15)  6.983(2.60) 0.631(0.23) 22.371(8.33) 4.619(14. 82)
Wood 18.229(6.78)  4.986(1.86) 14.499(5.40)  6.327(2.35) 1.450€0.54)  45.49(16.93) 13.181(42.23)
Bole bark 13.509(5.03)  4.766(1.77) 11.664(4.34) 19.598(7.29) 2.272(0.85)  51.809(19.28) 3.111(9.98)
Twigs 18.611(6.93)  6.233(2.32) 23.461(8.73) 19.862(7.39) 2.401(0.89)  70.568(26.26) 6.136(19.69)
Needles 36.428(13.56) 5.024(1.87) 13.896(5.17) 20.477(7.62)  2.629(0.98) 78. 454(29. 20) 4.114(13. 20)
Total 93.267(34.71) 23.502(8.75) 69.294(25.79) 73.247(27.26) 9.383(3.49)  68.693(100.00) 31.161(100.00)
3
s N.P.K
,Ca o ,  2.5m
:N.P.K.Mg ,Ca .
s s N.K.Ca
,P. Mg ; :N>K>Ca>P>Mg, s
s K>Ca>N>P>Mg, N
> > o
,N.P.Ca.Mg ,K ;
Ca>N>K>P>Mg o
32 N, > > > P, > > > ;K,
> > > ;Ca, > > > ;;Mg, > > > s
o 31.161kg, 268.693g, 0.86%
N.P.K.Ca.Mg 93.267g.3.502g.69. 294g.73. 247g 9. 383g,
:N>Ca>K>P>Mg,
. 32 .
NN 14.82%.42.23%.9.98%.19.69%  13.20%;
8.33%.,16.93%0.,19. 2806.26.26%  29.20%, > >
> >, > > > >,
PN 13.20%.19.69%  9.98%, 29.19% .
19.-69%  9.98%. ) N.K.Ca .
1m P, Ca, N.P.K.Mg s
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