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Nutrient Accumulation and Distribution in Fokienia
hodginsii and Cunninghamia lanceolata Plantations
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Abstract: Nutrient accumulation and distribution in 33-year-old Fokienia hodginsii and Cunninghamia lanceolata
plantation communities were determined during 1999 to 2000 in Sanming, Fujian, China. The results showed that
the biomass in tree layer of F. hodginsii and the C. lanceolata communities were 228.8 t hm? and 235.1 t hm?,
respectively, and total accumulation of nutrient elements (N, P, K, Ca, and Mg) being 1 283 kg hm™ and 1 060 kg
hm?, respectively. The accumulation of nutrient elements in tree layer or in the whole community for both
plantations were in the order of K>N>Ca>Mg>P. The total accumulation of the 5 nutrient elements in different
parts of trees was in the order of stem wood>branch>root>stem bark>leaf>>dead branch for F. hodginsii plantation,
and -stem wood>root>stem bark>leaf>branch >dead branch for C. lanceolata plantation. The nutrient utilization
efficiency of F. hodginsii was lower than that of C. lanceolata. Although over 94% of the nutrient elements in both
ecosystems were stored in the soil, available nutrient elements in the soil which could be easily utilized by the
plants were rather low, particularly, the reserve of available P in the soil was lower than that in the plants. The
amount of annual retention of all the 5 elements in tree layer of the F. hodginsii and the C. lanceolata communities
were 30.75 kg hm? and 16.53 kg hm?, respectively.
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S, KRR = FEOMKE 33 a £ FEBAL
PSP 33 a LR ARMRK LR EFFITTER
A5 RHTHRIIR.
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R T =HFE OB 2RI NME I (L5
26°11'30", £ 117°26'00™), A B3R L Bk AR 1R SRk
BAR L RS, # IR S A AE 500 m LUR . Ak
J& o Y oy R RS ik, £ 3R 19.1C, £
300d £/ . FHREKE 17499 mm, FHEEE
1 585 mm, SEHHFHE B 81%, X . HEFLF. TR

BIARW TUE RE AR, EAMRAE L.

EEMMEARNIHEG S8 LB KE
(Castanopsis kawakamii), X ¥ (C. carlesii)Z J1 ¥ |14
RRHK, 1966 £ 2 BARBE L, TOREM, 1967
FEYRABRBEMNEAR LSS EE NN, MIHEE
BE R 2 505 #k hm?2,1967 421 1968 4644 5 H
N9 AXPFLMRBAITRE. A2+ 2 1k, 1969 i
T LIRG ABER L+, EAK T 1EMMA, miEE
kT 1970 4R . 1980 EX3 AR AT DA
%, 1990 FJEAT 3REE A 30%-40%(FF BDIEK .

8 2 A DA b A 3 38 ) b fm AR 52°, B BE

#1 ot iREAER
Table 1 Soil physical and chemical properties in plantations studied

AR

. BEBuk Oganic =N =P £Ca  £Mg KIRIEN P EHK
AARE £RSeil T ity Total N Total P Total K TotalCa TotalMg  Hydrolytic N Available P Available K
Plantations  layer (cm) } matter
(g cm?) ;
(8 ke (mg kg')
BRI 0-20 113 30762 1366 0352 24919 408  3.56 118.13 5.56 99.83
F. hodginsii  20-40 123 13731 0760 0313 22592 412 3.68 63.01 2.45 74.96
40-60 148 8965 0546 0252 20898 435  3.80 35.88 1.53 71.83
AN 0-20 120 29483 1120 0294 23870 403  3.68 11025 4.69 95.76
C. lanceolwa  20-40 125 16554 0702 0257 22513 410 377 56.02 2.76 71.83
40-60 142 11960 0458 0246 20053 435 38l 42.01 1.88 7397

30°, A4 CRE A LA 975 & hm?, SE 4% 21.6 cm,
SEWE 21.37 m, R E N 420.7 m® hm?, K E
%, BT & 129 m, HAHEES, A4 BB H B 4 0.90,
BABRFEXHATF (lex purpurea), ¥ H #5(Ficus
hirta), # Z (| (Maesa japonica). ¥ ¥ A (Adinandra
milletii)%, A Yy 3y 1.673 thm, 8 2 4 0 Ky
% B B B (Calamus
thysanolepis). ¥t (Dicranopteris pedatay, Y& Y
1.794 t hm, ¥ 67 H 2 IR A Y= 4 2.652 thm?,

RN TR FrAE ) b A 50°, 3B 4 35°,
HoREBFEE A 1117 #f hm?, F 4% 23.3 cm, F
¥ 21.89 m, FE &K 488.6 m® hm?, )& >, & T
& 15.35m, HOHEBHAE 0.85. EEARETE HHEM
B . &% F (Rubus pdmatus), F & 5 (llex
pubescens)2%, 4B 5 1993 thm?, B AR FE 4
5 E ¥ (Blechnum orientale), =3 . M35 ¥ %
(Angiopteris fokiensis)Z:, £ 45 & 2.478 t hm?,
Bk EIMAE YRS 3.155 thm?,

2 BtRITIA
WESTET B 4 1999 48 | 25 2001 48 1 F. 55

¥ (Woodwardia japonica).

£ 33 a A RFEMAE A A WE 20 mx20 m FrHE
% 3 B, HITEARRE, B EFEBRFHER, 44
B )5 H “ 5 B E) k" PP E Ir A B bR 4y & 2%
HRAEME, FRITHENTARNE M THRIEME
e XA 2IZE@UE d>0.2 cm 17 R)F1 L@
E d02cm M) HEH, RAMTEKE
(Allometric method)™ M8 BT AT AR B & B E
TYE . RIEN TR S F SRR R X R
7 HEAMREEKR, &6 UERBHE K
THREVBAEERE, BEEFAEREREERR
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FRET7 R,

TIRAER KA ITNED, HHURKHES
REE D, £ N RAYRED, £ P X
A NaOH g 4% HH B YL 35T, 2 K XA NaOH
WS KIEJE D, & Ca. 4 Mg R A s Tl 5>
JEIEBEETI E

FHRIR 2 B E R IFR - e A", A
E# 7 E SRR S i KDN- # 4L b ) %
W, H R HIE R KDN-C 247208 & R E 4
N, HHEpHL b A vET P E £ P, KM BE AT 2 4
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K, AA-670 J& FIR i 53 Y6 6 BE v Ca 1 Mg™,
3 R Hr

3 FRAFAESEASEFRTERRNSR

R 33 a AEEBMZABEARFHD 7
FEEEINEYEBREFHUFABRSHSE
FRERBNMEFERGER 3, K 4.

M3 AT, 33 a A EE M A LA ARE B
% N.P.K.Ca fl Mg & 5 7 o & R B KR

Fr38 3 : KSN>Ca>Mg>P( 52 KA IF). 5 Fpon &R
REESNERZMTAE SR ENIRRBIBTF A
T > 80> W > F 5> vt > R TR AR R (R
DIRAREZBEMSTEENTFNA: T6# >R >F
B> >8> B, REXMNETRMALERR,
BEBAB A MEARAE S, XEERHAT
R AR SR A .
BakBEEMAIRTKREEYED
228.763 t hm? N.P.K.Ca fi Mg & 5 fhr E &

X2 Bais{HBsHAEARAIHAREARARASRS LR (g kg
Table 2 Nutrient concentration (g kg') in different plant components of 33-year-old F. hodginsii and C. lanceolata plantations

B|EM F. hodginsii

A C. lanceolata

#4 4 Components
N P K Ca Mg N P K Ca Mg
tf Leaf 16.190 3003 11630 3875 2292 8615 2221 13370 4251 3028
¥ Branch 2.860  0.687 5307 2323 1.531 2044 0574 5310 1.697 0855
Kk Dead branch 1879 0189 0027 1597  0.738 1643  0.132 0422 2545 0324
F#4 Stem wood 0720  0.066 1.094 0575  0.302 0756 0057  0.888 0427 0306
F g Stem bark 2566  0.633 2.420 3437 0712 2395 0706 2217 2735 0572
5 Stomp 1876  0.147 2413 0594  0.461 1319 0167 1202 0984 0203
>4 cm # Root >4 cm 2103 0.151 3.256 1.108  0.530 1321 0187 2014 1241 0326
2-4 cm 4 Root 2—4 cm 2290  0.171 4.155 0912 0629 1653  0.181 2387 1011 0288
1-2 cm # Root 1-2 ¢cm 2024 0203 3.620 1.150 0851 2778 0479 5281 2050 0680
0.4-1 cm # Root 0.4-1 cm 3.127 0314 6.595 1309 0977 3298 0543 5060 1.994 0837
0.2-0.4 cm # Root 0.2-0.4 cm 409 0405 13160 1245  0.993 4553 0555 5225  1.807  1.035
<0.2 cm # Root <0.2 cm 5174 0852  7.063 3240 1116 5500  0.834 4925 2855  1.180
# A ZAIK Shrub stem and twig 2566  0.855  8.266 3.093 1.527 3155 0951 9.093 3312 1.043
#E At Shrub leaf 8.963 1.926 19.05 4844 3977 13930 2214 1846 10133 3938
# AH Shrub root 2439 0718  8.103 1.833 1.840 5402 1713 9491 3336  1.572
B A HIZE Herb leaf and stem 9927 2198 2033 2.704  6.490 12130 2131 2077  3.808  4.463
244 Herb root 6.618 1710 7.583 1471 3571 9146 1389 9079 2500 2207
##%2 Forest floor 4420  0.562 1.775 2851  0.827 5665 0895 1252 6984  1.750
£3 BV asHARMAIHKRESEEERTRNRRASE (kg hmD)
Table 3 Nutrient accumulation and distribution (kg hm?) in ecosystem of 33-year-old F. hodginsii plantation _
g,
=& Layer #H 43 Components i%(;gh::_ (:)mass N P K Ca Mg :E‘?; 21
FREZE - Leaf 4.409 71.38 13.24 51.28 17.08 10.11 163.09
Tree layer ¥ Branch 19.860 56.80 13.64 105.40 46.13 30.41 25238
Kk Dead branch 7.498 14.09 142 0.20 11.97 553 33.22
F#% Stem wood 142.900 102.89 943 156.33 82.17 43.16 393.98
FJ Stem bark 19.630 5037 12.43 47.50 67.47 13.98 191.75
# Root 34.466 75.28 6.49 115.90 31.32 19.25 248.23
/it Subtotal 228.763 370.80 56.64 476.61 256.15 12243 1282.64
EAE 5B Shrub stem and twig 0.757 1.94 0.65 6.26 2.34 1.16 12.34
Shrub layer i} Shrub leaf 0.497 4.45 0.96 9.47 241 1.98 19.26
## Shrub root 0.419 1.02 030 3.40 0.77 0.77 6.26
/it Subtotal 1.673 7.42 1.91 19.12 552 3.90 37.87
BkE - HIZE Herb leaf and stem 0.555 551 1.22 11.28 1.50 3.60 23.12
Herb layer # Herb root 1.239 8.20 212 9.40 1.82 4.42 25.96
/Nt Subtotal 1.794 13.71 334 20.68 332 8.03 49.08
¥ = Forest floor 2652 11.72 1.49 471 7.56 2.19 27.67
PEY% JA R0 Total in the community 234.882 403.65 63.38 521.11 272.55 136.55  1397.25
+ (060 cm ZEHF) Soil (0-60 cm depth) 7680.00 657292  2311.42 173751 32232 283464 243214
H: A %% Ecosystem ' 7914.88 697657  2374.80 174272 32504.6 284830 244611
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Table 4 Nutrient accumulation and distribution (kg hm?) in ecosystem of 33-year-old C. lanceolata plantation
=
B Layer #H 4} Components E%(;ghl:_?)mass N P K Ca Mg ,'E‘]; E
FARE M Leaf 3.841 33.09 8.53 5135 16.33 11.63 12093
Tree layer # Branch 8.679 17.74 4.98 46.09 14.73 7.42 90.96
Hi#; Dead branch 0.134 0.22 0.02 0.06 0.34 0.04 0.68
F#4 Stem wood 148.100 111.96 8.44 131.51 63.24 4532 360.48
F ¢ Stem bark 27.530 65.93 19.44 61.03 75.29 15.75 237.45
1 Root 46.859 73.54 9.95 95.33 55.75 15.07 249.64
/it Subtotal 235.143 302.49 51.35 385.38 225.69 95.23 1060.13
EAE ZX A1 Shrub stem and twig 0.779 246 0.74 7.08 2.58 0.81 13.67
Shrub layer ™ Shrub leaf 0.560 7.80 1.24 10.34 5.67 221 27.26
8 Shrub root 0.655 3.54 1.12 6.22 2.19 1.03 14.09
/it Subtotal 1.994 13.80 3.10 23.64 10.44 4.05 55.02
BAER M-F1Z£ Herb leaf and stem 0.858 10.41 1.83 17.82 3.27 3.83 37.15
Herb layer 18 Herb root 1.620 14.82 2.25 14.71 4.05 3.58 39.40
/vt Subtotal 2478 2522 4.08 32.53 7.32 7.40 76.55
# ¥ 2 Forest floor 3.155 17.87 2.82 3.95 22.03 5.52 5220
3% S A Total in the commuity 242.770 359.38 61.36 445.49 265.48 112.20 1243.91
+ 1%(0-60 cm ZEJF) Soil (0-60 cm depth) 7740.00 5743.72 2046.74 170521 32276 29077.4 239665
4 & & 4t Ecosystem 7982.77 6103.10 2108.10 170967 325415  29189.6 240909
BMREN 128264 ke hm?, SRAREVEN GRRREQSFARERTELBREN

0.5607%, B4 1 t FARKE TYRETE 5.607 kg &
FEouE, HBE R AKRE508 kg) K A= 1t T
(FH+WE)TYRFE 3604 kg EFF TR, HE
AR HAZA(3.404 k)T K (K 3, K 4). HH4E
BHUAIHKTAREEFRMNABERETEAAL
.

FHHRABE AW T(BIES L) B +
B+ FEED IR 3 B, NERMA THRTEARE S
WTFAEYERK, SFARELSEVER 71.05%(K2
KA 74.69%), TH: N.P.K.Cafl Mg % 5 f&E 3

45.67%(F2 K% 56.40%), WEAMIREWER D,
G FFRBEEYRK 13.89%F 15.07%(Z KA
5.38%F1 19.93%), MEFLERREBANLEFTAEE
FAELBRRBRER 3498% M 1936% (K KN
20.05%%0 23.55%). WEBHED 5 HEFFITTER
RBERSHBHERAREL.

MES AT, BaABWEMTARERE 1a &Y
HRBEN 7.749 thm? (£ A% 5460 t hm?),N P,
KC Mg ESHEFTERREREA:
30.748 kg hm*(¥2 K4 16.534 kg hm?), 5 F{x K2

RS BasWEBRENEARAIRFAEEERARURRAUSE (kg hm™ a™)
Table 5 Annual nutrient accumulation and distribution (kg hm?a™) in tree layer of 33-year-old F. hodginsii and C. lanceolata plantations

L4EK R E Accumulation in 2000 Meanqz:fniff;i\;iinulaﬁon
o HEY Ha
Plantations = Components YR A £y A
Biomass N P K Ca Mg Total Biomass Total
(thm?a') elements (thm?a') elements
waEm M Leaf -0.106 -1.716 -0318 -1.233 -0411 -0.243 -3.921 0.134 4.942
F. hodginsii i Branch 0.446 1276 0306 2367 1036 0683 5668 0.602 7.648
F#4 Stem wood 5.898 4.247 0.389 6.452 3.391 1.781 16.261 4330 11.939
F 5% Stem bark 0.724 1.858 0.458 1.752 2.488 0.515 7.072 0.595 5.811
## Root 0.787 1.719 0.148 2.646 0.715 0.440 5.668 1.044 7.522
ELH Total 7.749 7.383 0.984 11.985 7.220 3.176 30.748 6.932 38.868
EAX M Leaf -0.123 -1.060 -0273 -1.645 -0523 -0372 -3.873 0.116 3.665
C. lanceolata i Branch 0.035 0.072 0.020 0.186 0.059 0.030 0.367 0.263 2,756
F#4 Stem wood 4.055 3.066 0.231 3.601 1.731 1.241 9.870 4.488 10.924
F f Stem bark 0.672 1.609 0474 1.490 1.838 0.384 5.796 0.834 7.195
## Root 0.821 1.288 0.174 1.670 0.977 0.264 4.374 1.420 7.565
£ Total 5.460 4975 0.627 5.302 4.083 1.547 16.534 7.126 32.125
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AR FRRERN 0.3968%, BIFiL a1t
AR TYRFE 3.968 kg BEIF L&, L 33aF
#3{E(5.607 kg)/b, BHAZ R (3.028 kg) K18 % ; ikt
la B/ 1 U T(F M + R TYIRFTEE 3.524 kg
EIRuEK, 33 a 394 (3.604 kg)ik /b, (B L
ZARG314kg)E L 45 FREAA A THRLE 33 a £rT Y
TAREEFRFIABENRETEARANTLI.

BakmEHRKTHANEEYE FHFR
FERERTEARATACS), RHBRHA LK
MAEFHEERRR. RESEHHRR, BE2A
MEEHNEYEREE AR . EARET 2R
AR R, BAERREMKSENE 10a 4
£33 a Rt EBEARRBEEH B, AP EHIER
REZFRD, FHEREVMENEF TRISF
REBXHNTPHERRE, FOFRERKBS
FERBZREHNEREBABL T HHEK, FoTKE
SETHEYEEKERRE/N B S HE
B B33 a A BAERNFARRETYIR
FENEFTEUELENBRELBL, HERFT
M, ERFRAREZRFRA .. SEAMEL, &
FHETHERM, BPEKRE, SEDEEK
REHIRRR(TE 15 a £ £ AR), FEERTEK, 33 a 4
B R T AEKERY, REY B ARPEEM
ERTENAFREARDET FHERRE, 1K
YRR, BRBEVENLSFRER
B, URTH. . TENEMENEFTEKAUER
REYRTFHFRRER. AT 33 a AFHEENE
BEEHNEENTNEDRLFEREREKR KR
FERURERTER FLUEFTENFREEKR
KETEA.

I R AIHESREERAERRRNOR
MK 3 Rk 4 a] W, RMEMAL KN THRES
RREAKNRYHIEF TR AL LD, T &
FHRARR D>, P o LREFTERERSE
SREBMEEIHHIICN R P BAL, MM
A 94.21%F1 97.33%, KRB 4 HKA 94.11% 50
97.09%, T HAh T MWL BIHTE 99%LL £. REHE
PIOLH R LR P E SR TR KRN A4, B E

- MR SARANEREFRTREREK. WER 1t

HER, LD HEYE SR AR ER S NP f KT
ENME, SEBMHKSS 5 % 52818 kg hm?,
23.12 kg hm? 1 622.63 kg hm?, # A dk 43 5 3%
523.96 kg hm?,23.50 kg hm2 f1 619.47 kg hm?, 3 o

HHENMKBSGTHEYTHOEE, MEXPET
HYF s R . BHit, RN ARASE, MR AT
BEOR B RAR R R Y, Wb 5F S B IX X B0 Bt
KIE AT EERE X

4 itie

33 a ERRBMAAMEAANTIARFTARRME%E N,
P.K.Ca fl Mg 4§ 5 # 0 & R R 8 I K /NP A8
F.EBFAEERELERREENSERFH
AE, XEERBTREREWRN & AR
FHT o

BEMMEARAATIKREE~RMBETAR
TY)FFT & B8 SR TR B BE R B T, )
B ENTHE SR AR B ER I N TR &, & X5
KEARIEA F T AR = 1 4+ .

EAREREEFEFEES N THEMLRTIR
MEPY. BEMOEFFABEBRR TR, ER
JAREHWERERS N DTRAR, EH RS
Jait— A

BRABEEMNERATIHRESRSE 94%LL L
MEFTEMFELEY, BRTEPENES T
RRAZEFR TR FREWGI P A N, Hik, A
TR e R RM =Y, DR H,
BE R A AR , 35 A T bkt 1 AL T B9 4K
Rk

33 a EREBAMA THE A EERENFE
AL, BRAYERESEARTRAR. EEH
BRI, R K, BAEKEZK. EXRR
FHT,33 a EEBEARNETH. BERENE
MEOYFREER EHEROEER, BFH
FAERKEM T 2 8ENR T RFH KRG, 7
BEAE B TRBE MM, EERmE M
A8, CLR A i 20 A K AU B 7 T ' T #E

Bt AMARARNEAHER KA A
Bl AEE R EES R TS KWK
Zh AL RBA A KRS HED W
S T FRAIXRERS, ELEH.
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COr FHEYE D) 2B E KPR, B 508 BN ERETIY, 2T dHKE KR LEE XM FraE -+
N ELNERFEARBANRELEA. AT LEBR,. HRER”, B—HAXERER. 2 THRCHBERRERE
TR 45 YR BR LR 2 2
FTEGAKRE DEEK R KT AR E R VR R0 R RS, Mg TREFTHER. .S TERY
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EVER. I TRESFK EVE RN LETY.
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