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Nutrient distribution for non-photosynthetic organs in the sharp-
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Abstract: The nutrient percentage contents for non-photosynthetic organs in the sharptooth oak stands are
in the following order. N is: barks>>branches >roots >sapwood >heartwood, P is: roots >>branches >
barks >sapwood > heartwood, K is: branches > barks >roots >sapwood >>heartwood, Ca is: barks™>
branches >roots >>heartwood >sapwood, Mg is: roots> barks>>branches >>sapwood >heartwood. The
nutrient percentage contents of branches and roots decrease with increase in branch and root diameter,and
have difference in different crown layers and soil layers. The nutrient percentage contents of bole xylem
and barks raise from base to tip of bole. The nutrient percentage and accumulation contents in different or-
gans are leaves >barks™ branches=roots>> boles and branches>>boles>>barks>roots >leaves respective-
ly. The paper gives a suggestion for sampling number for determined nutrient contents of different organs
in sharptooth oak stands.
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ol 86. 36X 10'hm", 6281X10'm",
39.36%, 36.70%, a0,
1
33°18' ~34°26'N,106°04' ~110°40" E, 800~ 2300m ;
6.1~8.5C, 30.0~40.0C, —12.0~—25.0C,=10C 2100~2900C,
800~1000mm , 700~950mm, 65.0% ~78.0%, 160~196 d. o
’ N s s 40cm
.pH 6.5 N s s o
s 12~18m, . (Pinus armandi) | (P. tabu-
laeformis) . (Populus davidiana) (Q. wvariabilis) . (Cyclobanopsis glauca) . (P.
cathayensis).  (Tilia sp.). (Toxicodendron vernicifluum) . (Q. detata). (Ptercarya
stenoptera) . (P. purdomii) . (Betula sp. ) ; 5~11m,
(Carpinus sp. ). (Litsea sp. ). (Lindera obtusiloba) . (Carpinus cordata) .

(Sorbus sp. ). (Acer sp.) (Prunus sp.) s 20 .

(Sinarundinaria nitida) . (Prunus tomentosa) . (Crataegus kansuensis) .

(Corylus heterophylla) . (Spiraea fritschiana) . ( Leaspedeza formosa) .

(Neillia sinensis) . (Evonymus phellomana) . (Helwingia japonica) (Rosa) 30

. , 50cm . 25% (C. onoer) .

(C. siderosticta) . (Thalictrum spp. ). (Aster ageratoides) | (Pyrola rotundifolia) .
(Phlomis umbrosa) . (Smilax tiparia) . (Convalliaria keiskei) . (Polygonatum odoratum) .
(Rubia cordigfolia) . s 60 5 . . N

. s (Celastrus sp. ). (Actinidia sp. ). (Schisandra chinensis) .
(Paederia scandens) . (Akebia trifoliata) . (Clematoclethra lasioclada) .

(Sinofranchetia chinensis) . (Ampelopsis megalophylla) . (Vitis quinquangularis) .

(Lonicera tragophylla) (Smilax microphylla) .

2

2.1

N s 0. 04~0. 15hm?* 33
11. 0m 2. 0m f 11. Om 1. Om s
; <0.7cm \<1.5cm \<2.5cm ,>2.5cm ; ,
0~ 20cm, 20~ 40cm, 40~ 60cm 60cm 4 s < 0. 5cm, <<

2. 0cm,<{4. Ocm, >>4. Ocm 4 . s , .

NN . ) 105C s ,
., "w” 5 1 X 1m?* s N s

0 0 H

) ,  0~20cm,20~40cm,40~60cm,60cm



3),

424 21
., A o
2.2
85C s N N 5 s 105 C 3h,
. H,SO,-H,0,( Li,SO,:CuSO,:Se=100:10:1 ) s o
N ;P 721 ;K
; Ca.Mg WEFD-Y2 o
3
3.1
, D s
s s s
b ]
1 b
s N.P.K s Ca.Mg 0. 7cm .
0.7~1. 5cm s o
1
Table 1 Nutrient percentage contents in the different twigs of the sharptooth oak stands
Twig classes(cm) N P K Ca Mg
Dp<<0.7 0.6788+ 0.1248 0.1193+ 0.0273 0.5407+ 0.1459 1.2538=+ 0.3067 0.0979-+ 0.0305
0.7<<Dr<1.5 0.4652+ 0.0902 0.0893+ 0.0325 0.4051+ 0.1090 1.0450+ 0.1830 0.0658=+ 0.0190
1. 5<<Dr<<2.5 0.37774+ 0.0602 0.0592+ 0.0124 0.3617+ 0.0961 1.0671+ 0.2475 0.0676+ 0.0186
Dr>2.5 0.3111+ 0.0686 0.0480+ 0.0125 0.3361+ 0.0849 1.1353+ 0.2378 0.0719+ 0.0286
n=12
s Dy<<2.5cm Ca
s N>K>Mg,P s ; D7y>2. 5cm
. Ca>K>N>Mg>P, . .
( 0. 7<<Dy<{1. 5cm) s N.P,
K.Mg s 3
Ca s Ca
7Cﬂ ( 2) °
1 b o
2 s N.P.K.Ca Mg
Table 2 Nutrient percentage contents in the twigs of 6.2.8.21 2
different crown layers of the sharptooth oak stands 2]
(m) ‘
Twig N p K Ca Mg 3.2
heights ,
7.5 0.4196 0.0674 0.2868 1.0599 0.0461
8.5 0.4167 0.0705 0.3200 0.9594 0.0512 .
_ o yN.P.K.Ca
9.5 0.4145 0.0678 0.3402 0.8769 0.0471
10.5  0.4642 0.0741 0.4166 1.0772 0.0763 Mg ’
11.5  0.4849 0.0780 0.4286 1.1479 0.0765 y=a+tbx ( y
12.5  0.5099 0.0918 0.5080 1.1696 0.0819 . )
13.5 0.5111 0.0955 0.4768 1.2827 0.0826
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Table 3 Nutrient percentage contents in the bole xylem Table 4 Nutrient percentage contents in the bole barks of

of different height discs of the sharptooth oak stands

different height discs of the sharptooth oak stands

(m) (m)

Disc heights : K Co Mg Disc heights i s co Me
0.3 0.0688 0.0115 0.1819 0.1290 0.0043 0.3 0.1893 0.0222 0.3868 1.9600 0.0594
1.3 0.0684 0.0109 0.1524 0.0900 0.0067 1.3 0.3104 0.0291 0.4147 2.0886 0.0625
2.5 0.0671 0.0144 0.1586 0.0944 0.0091 2.5 0.4085 0.0332 0.4530 2.0009 0.1179
3.5 0.0691 0.0152 0.2511 0.0828 0.0101 3.5 0.3749 0.0302 0.4844 2.0090 0.0508
4.5 0.0690 0.0156 0.2753 0.0988 0.0106 4.5 0.3972 0.0303 0.4926 2.0902 0.0852
5.5 0.0749 0.0147 0.2792 0.1000 0.0134 5.5 0.3730 0.0314 0.4978 2.0102 0.0632
6.5 0.1296 0.0205 0.2458 0.1525 0.0121 6.5 0.4695 0.0708 0.5103 2.1187 0.1164
7.5 0.1059 0.0197 0.2380 0.1648 0.0116 7.5 0.4978 0.0667 0.5471 2.3787 0.0886
8.5 0.1198 0.0197 0.2796 0.1848 0.0149 8.5 0.5115 0.0648 0.5480 2.3552 0.0925
9.5 0.1218 0.0201 0.2675 0.4483 0.0360 9.5 0.6442 0.0655 0.6028 2.4743 0.0979
10.5 0.1396 0.0232 0.2516 0.3617 0.0364 10.5 0.6325 0.0691 0.7831 2.5934 0.0977
11.5 0.1324 0.0224 0.3787 0.2932 0.0422 11.5 0.6457 0.0697 0.8416 2.5664 0.0967
12.5 0.1837 0.0478 0.3472 0.4668 0.0490 12.5 0.6865 0.0675 1.2271 2.6550 0.1037
13.5 0.2666 0.0510 0.3186 0.4571 0.1223 13.5 0.7075 0.0695 1.2230 2.8129 0.1322
14.0 0.5184 0.0849 0.5202 0.5181 0.1023

s s
s o s
:y=a+tbx ( v T YO 4,
s N.P.K.Ca Mg °
:Ca>K>N>Mg>P( )
s N s
. ¢ 5, .
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Table 5 Relative analysis of the nutrient percentage
contents between in bole barks and sapwood ,sapwood
and heartwood of the sharptooth oak stands

P K Ca Mg

Elements

Bark and 0. 8567% 0.7668% 0.7785% 0.7402% 0.7572%
sapwood

Sapwood and 0. 73432 0. 8509% 0. 6062 0. 6933 0. 74592
heartwood

21

/ N.P.
:2.72~3.32.1.06~1.79.1. 06
2.95~4.57; /
:1.01 ~1.51.1.14 ~
1. 60~2. 38,

K.Ca Mg
~1.87,4.80~ 6. 49
N.P.K.Ca Mg
2.53.1. 14~2.07.1. 31~1. 90

s

D2 3 a=<0.05,2<<0.01  «<<0.001 °
3.3
b o
(Dr) 6 s N.P.K.
Ca ‘Mg o Ca 9P ’
K>N>Mg.
6
Table 6 Nutrient percentage contents in the different class roots of the sharptooth oak stands
(ecm) ( X4 Sx) Nutrient percentage contents
Root classes N P K Ca Mg
Dr=<<0.5 0.4236+ 0.0915 0.11334 0.0506 0.51334 0.0656 1.4971+ 0.3402 0.1475+ 0.0538

0. 5<XDr<.2.0 0.3279+ 0.0915

2. 0<Dp=<<4.0 0.2742+ 0.0618

0. 0849+ 0. 0335

0.0711+ 0.0242

0.3938+ 0.0648 1.16884+ 0.2507 0.0989+ 0.0275

0.34144 0.0848 1.09384 0.3414 0.0939=+ 0.0383

Dr>4.0 0.2289+ 0.0471 0.0550+ 0.0107 0.3071+ 0.1168 0.9661+ 0.3035 0.0689+ 0.0296
s 0.5~2. 0Ocm s s N.P.K.Ca.Mg
C D, 20~40cm s
. 20~40cm .
’ N.P.K.Ca.Mg
1.2.6.21.21,
, . C 8. N
. N , 3.6.4
3.4
N . 69 26. 3m, 34. 7cm
9, N, > > > > P,
> > > > Ky > > > > ;Cay > > > > Mg, > > >
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Table 7 Nutrient percentage contents of the roots in the different soil layers of the sharptooth oak stands

(ecm) ( X+Sx) Nutrient percentage contents

Soil layers N P K Ca Mg
0~20 0.3675+ 0.0665 0.0843+ 0.0173 0.4182+ 0.0625 1.1984+ 0.3152 0.1148+ 0.0185
20~40 0.3109+ 0.0817 0.0772+ 0.0191 0.3870+ 0.0509 1.2340+ 0.1657 0.0876=+ 0.0297
40~60 0.2815+ 0.0247 0.0744+ 0.0607 0.3972+ 0.0569 1.1528-+ 0.2436 0.0990-+ 0.0329
60 0.2947+ 0.0101 0.0756+ 0.0310 0.3655+ 0.0499 1.1666+ 0.1325 0.0755+ 0.0321
Average 0.3137+ 0.0379 0.0780+ 0.0040 0.3910+ 0.0188 1.1880+ 0.0313 0.0942+ 0.0145

8 69 1235. 782kg .

14.4977kg ., 1.646%,

Table 8 Minimal sampling for determined nutrient contents\y p K _(Ca Mg 2.9318.0. 5100

in the different organs of the sharptooth oak stands

2.9621.7.6789 0.4195kg,
Organs N p K Ca Mg 20.2%.8.5%.20.4%.53.0% 2.9%.,
Leaves 3 4 9 10 4 :Ca>K>N>P>
Twigs 6 2 8 21 2 Mg.
Roots 4 2 6 21 2 69 R
:210. 644.,612.847,101. 272 300. 335kg,
17.05%.49.59%.9.18%.24.30%  0.86% : 2158.137,
3273.082,3062.610,5343.361  614.523¢g, 14.93%.22.65%.21.19%.
36.97% 4. 25% ; > > > >, >
> > >, s s
9
Table 9 Average nutrient percentage contents in non— ( 10), s la,
photosynthetic organs of the sharptooth oak stands 0.86% ,
Organs N P K Ca Mg 4.23%., s
Twigs 0.508 0.066 0.365 0.950 0.052 9.18%
Bole barks  0.819 0.061 0.361 1.906 0.076 21.19% N.Ca.Mg o
Sapwood 0.140 0.041 0.287 0.341 0.019 24.30%, ’
Heartwood 0.123 0.025 0.212 0.367 0.014 ( 36-97%.
Roots 0.279 0.115 0.238 0.898 0.084 | ’
4
s N.P.K s
Ca.Mg 0. 7cm s 0.7~1. 5cm s
. s D;<<2.5cm  ,Ca s N.
K.Mg,P s ; Dy >2.5cm Ca
>K>N>Mg>P, . .
, :N,P.K.Mg ;Ca
. . N.P.K.Ca Mg

6.2.8.21 2
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Table 10 Nutrient accumulation and distribution in the individual organs at age 69 of the sharptooth oak stands

Organs Roots Bole Bark Twigs Leaves Total
Biomass(kg)  210. 644 612. 347 101. 272 300. 335 10. 685 1235. 783
(SZD) 17.0 49.6 8. 22 4.3 0.9 100. 0
N(g) 343.176 658. 314 453. 353 1082. 028 344. 786 2881. 657
(%) 11.9 22.3 15.7 37.6 12.0 19.9
P(g) 172.179 135. 664 49. 780 130. 732 20. 640 508. 995
%) 33.3 26. 7 9.8 25.7 4.1 3.5
K(g) 348. 157 1176.138 107. 672 891. 446 138. 666 2962. 079
(%) 11.8 39.7 13.8 30. 1 4.7 20.5
Ca(g) 1187. 694 1239. 679 2067. 089 3103. 963 85. 636 7684. 061
) 15.5 16.1 26.9 10.4 1.1 53.2
Mg(g) 106. 931 63. 237 84.716 135.192 24.507 414. 633
%) 25.3 15.3 20. 4 32.6 5.9 2.9
Total 2158.137 3273. 082 3062. 610 5343. 361 614. 235 14451. 425
%) 14.9 21. 2 21. 2 37.0 4.3 100. 0
s s N.P.K.Ca
Mg . ,Ca P ,
K>N>Mg., s N.P.K.Ca Mg
. Ca>K>N>Mg>P( )
.N.P.K.Ca.Mg .
Ca ,P s K>N>Mg.,
N , N.P.K.Ca.Mg N
20~40cm o N.P.K.Ca.Mg
4.2.6.21.2,
69 N, > > > > Py > >
> > Ky > > > > ;Cay, > > > > Mg, > > > >
; . 1235. 782kg
14.4977kg, N.P.K.Ca.Mg 2.9318.,0.5100.2. 9621.7. 6789  0.4195kg,
:Ca>K>N>P>Mg,
s . 69
NN 17.05%.49.59%.9.18%.24.30%  0.86%
14.93%.22.65%.21.19%.36.97%  4.25%; > >
> > ., > > > >,
. 0.86% 9.18% 4.23% 21.19%.,

. N.Ca.Mg o
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