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Table 1  Contents of nutrient elements in Toreya grandis © Merrillii  forest soil
/ / / / / / / / / / / /

(kgD (@ke™ (kg (ngke™ (mgkg ) (mgcke ™ (kg™ (gkg ) (gkg™ gkg D (mgtke™ ) (gkg H

1 1.78 20 6.15 105. 00 3.90 49.80 450 3.00 20 30 182 &4 3578 -
2 1.44 Q37 7.13 4850 57.50 72.50 330 3.10 14 10 86 87 1000 92 -
3 1.53 Q76 4.68 210.00  44.20 73. 80 2 80 3.50 1570 10479 11362 -
4 0.83 Q71 2.58 122.50 3890 125. 00 350 4.40 1770 13712 1016 50 -
5 1. 09 Q035 3.44 192. 50 2.70 41.30 380 3.30 13 80 89 60 684 27 -
6 L 12 L o7 9.45 15400 67.00 65. 00 2 40 5.60 22 40 28916 17320 -
7 0.87 Q5 3.75 105.00  16.80 122.50 170 2.40 11 90 118 70 574 06 -
8 1.37 053 5.76 168.00  89.00 102. 20 2 40 3.50 11 60 92 13 101525 255
9 3.25 3Ix 5.43 490.00 418 60 166. 30 170 3.10 15 50 98 30 207 26 -
10 0.99 087 1. 60 133.00 5550 130. 00 250 6.10 20 &0 250 51 870 00 -
11 1.29 Q3 8.45 156.50  75.95 55.00 1 50 420 21 40 168 20 628 30 -
12 2.21 131 4.31 259.00  39.80 107. 50 590 6.00 21 10 9619 178528 -
13 1. 57 Q5 7.55 20.50 14.35 112.50 1 90 2.70 14 50 92 40 665 36 -
14 1.25 Q5 4.85 178.50  13.05 97.50 1 30 2.80 19 30 164 90 368 50 -
15 1.20 L0 11. 08 30800 255.80  243.50 1 40 3.20 15 60 117 04 684 32 -
16 1. 56 133 4.15 171.50  73.50 147. 50 370 5. 10 22 30 24 46 1110 58 -
17 114 Q57 9.74 171.50 125.10 126. 30 1 90 3.00 12 80 88 93 777 62 -
18 0.98 03 6.23 136.00  45.80 36.25 2 00 3.50 12 60 73 41 792 19 -
19 0.85 08 13.88 108.50  16.80 67.50 2 80 3.00 23 00 20 01 819 25 -
L. 39 Q93 6.33 9L.50 76.54 10221 2 68 3.76 1720 144 47 B354 013
/% 41.20 77 & 49.13 47.50 129.87 49.39 4459 30.37 23 12 40 78 4832 2672
2 ( )
Table 2 Contents of heavy metals in Torreya grandis * Menilli’ forest soil
/ (mg'kg D)
As Cd Cr Cu Zn Hg Pb
24.22 0 44 19 11 18 100 08 0 49. 76
/% 214. 17 - 151 81 137. 18 30.03 - 18 &
2 57~233.10 - 0~203. 40 0~170.08 65.04~ 181 39 - 34. 30~ 70. 01
<<20~25 <<0.30~0.40 <<120~15 <50~ <<200~250 <<025~0.30 <50
22
221 RARAZEEMET &G RAERLEGRENIHL 19 15 (
4 ) ) 3.
3 s P9 K9 Ca Mg s
6% . . Fe B
: 147.69%  112.99%. Se . 136. 71 %,
—1
. Mn 7.1~51.77 mg-kg 7 ;

60. 37 %, , . Mo
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Table 3 Contents of protein and nutrient elements in Tomeya grandis * Merillii  seeds from different forest land types

/ P/ K7 Ca/ Mg Fe/ B/

M/ Se/
(gkg™H (gokg™D (gokg D) (g°kg™H) gk (mgeke™ D (mgekg™  (mg

ke D (mgkg D

136. 00 2.72 8.90 093 2.5 879 1.90
/% 4. 46 9.58 13 69 16 02 7 8 147 69 112 9
127.6~147.2215~29% 673~1.40 Q70~140 230~310 0~3361 0~35 84

21 38 0. 0021
60 37 136.71
71~51.77 0~0 008

2,22 ARAMREIET FELE (Fih) 8REH K ¢
4, 4 ) Zn  Cu ) ; As, Cd
Hg , 87.66% ~ 149. 56 %, . Pb Cr
. ( ; N )
(1§
, Cu, Zn Hg , As .
4 ( )
Table 4 Contenis of heavy metals in Torreya grandis ¢ Mernillii’  seeds from different forest land types
/ / ( .
(mgo kg™ ") % ) / (mgkg™D
As 0. 260 149. 56 0~13 40 <07
Cd 0. 060 87. 66 0~ 0.206 <0.2~07
Cr — <02~10
Cu 9. 260 13. % 6.89~11. 39 <10~ 20
Pb - <0.4~038
Zn 3. 110 2.5 22.46~49. 68 <50~ 100
Hg 0. 004 292. 30 0~ 0. 046 <00
23
231 XREAELEFETERALLGMXM 5.
N P, K ) N P ; PK
o b N? P K
- Mg Fe B, Mn , Mg B, Mn ; Fe B
. K Ca . N P
’ b
5
Table 5 Correlation coefficients between various nutritions in Torera grandis © Merrillii  forest soil
N P K Ca Mg Fe B Mn
N 1 085" 0.597 " —0.0% —Q 145 —0. 382 —0.435 —0 168
P 1 0.597 —0.2% —0 038 —0. 146 —0.18 —027
K 1 —0.069 Q 266 0. 169 0.219 —0 058
Ca 1 Q351 0. 195 0212 Q472
Mg 1 0. 549° 0.67"" Q717"
Fe 1 0.949 * * Q319
B 1 Q 384
Mn 1

ros—0.514 roq=0.641 * * , ¥
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b
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Table 6 Correlation coefficients between nutritions of seed and comesponding soil
P K Ca Mg Fe B Mn
N —0 0 0. 394 0.3% 0. 031 —0 167 0. 170 —0. 181 0187
P —0 315 0. 361 0616 " —0.092 —0 207 —0. 172 —0114 Q0279
K —0 036 0. 338 0.283 —0.210 Q0 037 —0. 238 0. 151 Q0 155
Ca Q617" —0. 065 0.023 068" Q277 07587 —0.260 —0 063
Mg Q0 255 0. 503 0.34 0. 037 —0 M0 —0. 012 0.136 —0035
Fe 0 001 —0. 182 0112 0. 055 Q0 196 —0. 271 —0.015 —0 300
B —0 033 —0. 108 0111 0. 005 Q155 —0. 280 0.071 —0253
Mn 0 44 0. 266 0.280 0114 —0 200 0. 219 0.292 —0 007
Foos—0.514 ry =064 * * ., ¥
232 IREFEEGH)EHETITE A LE G M ( )
As Cr Cu Zn . ; Cr
Cu Cu Zn .
7 ( )
( ) Table 7 Comelation coefficients between heavy metals
8. , in Jorreya grandis ‘ Merillii  forest soil
As Cr Cu Zn Pb
. Cr As 1 0.678" " 0.98"" ((rZ S —0.003
Hg R Cr 1 0721"" 0 463 —0.28
Cu 1 Q755" 0.011
P Zn Zn 1 012
’ Ph 1
° 2 Tos—0 497, 1y =0 623; ** s ¥
8 ( )
o Cr, Pb Table 8 Comelation coefficients between heavy metals of
, seed and corresponding soil
; Cd
. Hg . As Cd Cu Zn Hg
As —0 211 —0 135 —0.018 —0.179 —0 139
cd Cr —0 063 —0 291 0. 285 0. 195 068 "
’ (8 Cu —0 131 —0 057 0.030 —0. 148 0212
, Cd Zn —0178  —0341 0202 —0360 023
Cd 4500 Pb —0337 0 144 —0.227 —055%5* —00»
5
Cd 100 ~2 : ru=0 497, ry =0 €3 ** . X
6 1
X 10, 50% 100 M, :
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Mineral elements in Torreya grandis © Merrilliv’
seeds and their forest soils

DAI Wen-sheng”’, LI Zhang-ju’s CHENG Xiao-jian’s YU Weiwu’s FU Qing-gong’
(1. College of Forest Resource and Ernvionment Nanjing Forestry University, Nanjing 210037 Jiangsu, China;
2. Key Labomtory for Modern Silvicultural Technology of Zhejiang Province, Zhejiang Foresty College, ILinan
311300 Zhejiang, China)

Abstract: Studies were carried out on mineral elements in Toreya grandis  Memillii’ seeds and their forest soils.
The results are the following. (1) In the soils, total nitogen, total phosphorus and hydrolytic nitrogen are rich,
while available potassium insufficient. Fermm, boron, manganese are rich and coefficients of variation are small.
Cadmium and hydragyrum are undetectable, coefficients of variation of arsenic, chromium, cuprum are big while
those of zinc and plumbum small, and in some soil samples, the contents of arsenic, chromium, cuprum and
plumbum exceed the standard. (2) In the seeds, nitrogen, phosphorus, potassium, calcium and magnesium are
abundant and their coefficients of variation are under 16%. Manganese, cuprum and zinc are plentiful, and the
coefficients of variation are small, while those of ferrum and boron are between 147.69% and 112.99%,
respectively. Among the heavy metals, cuprum, znc and hydragerum contents are under the safe line, and
plumbum and chomium are undetectable. Only arsenic content excesses the standard in some samples. (3) Of most
mineral element contents, there are no correlations between the soils and the seeds, except those of calcium and

ferrum and nitogen. [Ch, 8 tab. 19 ref.]

Key words: pedology; Torreya grandis ¢ Merrillii’ ;  soil fertility; heavy metal; mineral elements; fertilization



