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Abstract
In order to understand the nutrient accumulation and distribution of the mature Cunninghamia
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lanceolata plantation in northwestern Guangxi, and to provide scientific basis for the management
of the C. lanceolata plantation, the field nutrition content, accumulation amount, annual net accu-
mulation and distribution characteristics of five nutrient elements (N, P, K, Ca and Mg) on the ma-
ture C. lanceolata plantation were studied. The results show that the contents of the five nutrient
elements in different organs of C. lanceolata. The results show that: 1) The nutrient contents in
various organs of C. lanceolata was in the order of leaves > branch, bark or root > stem. The con-
tent of N was the highest among the five elements, followed by Ca and K and Mg, while P was the
lowest in various organs of C. lanceolata. 2) The total storage of five nutrient elements in the ma-
ture C. lanceolata plantation was 955.06 kg-hm-2, of which arbor layer, overstorey (shrub and herb
layer) and litter layer accounted for 91.15%, 0.98%, 7.89% and 4.58% respectively. 3) The annual
net accumulation of nutrients of the C. lanceolata plantation was 29.01 kg-hm-2-a-1, and for every
ton of dry matter production needed 5.10 kg of the five elements.
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1. 51§

MRACE F2 0 R BRI ) FOAS 5 R AR A S RA B ARHE, KBt SRMREE 55, 2
EARAEY A BAE B X [1]. N. P. K. Ca Al Mg MAAZ KL R KET FHek, Jriait
R KPR, St — PR s HAE Ry R L S S MR R I B R, 18 MO A = BRI &
ARMAE= R AEEE N, HORAH RS EERY R, LS FORM S K I T i [2]. ik
SeAESk, B NAME L S E S SR AR R N TS RS N. Py K. Ca Al Mg B R & H A1k =)
THRE T RERF TAE, WS KEMFFIRE, TR RAZARB]. BM[4]. GREFAS]. EAHFA[6]. %
W71 AH R [8]55 2L FH M AR, IxX BB 0 A AH O N AR AR 7 70 5 B4R AL TR 2404

#2K (Cunninghamia lanceolata) B A & RiPE G AR IR . M B m A AR R 55005 [9], TR E R
Ji BB RS MR —. BT, EAA SRR N LWEFR TR R H TR D AR E
JE[7] [8] [9] [10], {HEZEERTERFHEELE N F/NEM T, ¥ RREMEE T S A BRI T .
HEPEAL R IR E A AN TR E =X, [F 2 4 s KA R MR —. ik, AHE5TLL
B PHE L RIS A GO SR 5, @I 30 A AR N TE TGRSR, RRE LAk,
PSR 7R HOO B IR R ISR SR8 0, A A RAEM (R 48 B E R MR 37 40 8 PR LR 2R3

2. M5 RHE
21 MIREBERER

WA XA T AL R P B O kR, RIREE A RO X . FE PR (107°1E~107°55'E «
24°42'N~2537'N) kb == Bt iy Ji i 2, J@h Ay SR8, s Do IRl oA 3, gk a2 407E 500~1
000 m, LA L X RS A RE s ARG . SE-P3R 16.9°C, SE-PIRE/KE 1498 mm, [EFN 24
1E 4~10 H; PR KL & 1135 mm, FEBRFNHE S 83% [10]. 56 B 7E %% H 8433, Kk 750~850
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CUSTIE

m, AREH BT 28°~33°, LIEEL(REE )N TUA, ARRRERDR, ~FHLZEEE 80 em DAL, +3%
RE 17K

WE TR NI AR R, T 1989 45 3 H SR FIAZ A SZ A W (b /K Pt ) 22 4., 345 bR 25 5 A 2500 #k-hm ™2 (7
PREE 2 mx 2 m), IEAREHT 2 FHIFZESIAT LIRS EIEE, ol TIEMWE 5 9. 14 1 19 45 Hilidk
TR . 2019 4E 5 H IR AT R A BB bR 23 25 5 2 690 FR/hm?, HHAIRE 0.75%, ~“F-Hifes 22.6 cm, P
4% 26.5 m. Ak NI & B8 2, FEA )\ AP (Alangium chinense). #3 1HT€ 1L j& (Parthenocissus thomsonii).
4R W 46 % (Ampelopsis cantoniensisi). 5t/ &A% (Eurya kweichowensis). 47 FA(Lycopodium cernuum)
Hrg 77 % H (Osmunda cinnamomes) %, 7 i & 30%, A= PR L) 2.5 cm,

22. MiRA*E

2.2.1. FREHAIRE SO EYERNNIE

TEG XL ARIA) 30 SEAEASAC AR AT A THI B 2 5 /0 A HL AR KR DL LRtk |, F 2019 4
5 AR AR REFIARs, 3% Ed. PR R34 58 1 8 20 m x 30 m (600 m?)briEdf
Mo VHEINE A N MROR B4R AR TREMR AR T R, AR T A A R SRR S8 A RSP S
RIG, (ERRHRAEHL RS 1 MRoFIAR R[], R “Monsic 402 IENE” @R M. TR
TR RNt o R, SRA RIS e iR R T 5 . R E SR b N 40T 28 0
FBE T 34, TR 2mx2m, X EAR . BEARMFIAE, MAS AN 55 8 S5 AT
#, SRIGRA “REFUGRE” MEEAR .. BRIV R0 R &[10]. 3% “RABREE” 55 REFR
KREZBE. HEARZ. FAZMEEYZFE M 500~1000 g, A1 5256 = J5 A T 80°CHEEfE, Wl
TS FEM I KBTI E, TESH Y E2]

222 EEFTRIENE
BN R G540 J2 R ) & 20y KE i T 80°C NI/ iEid 0.5 mm JB iR AN B EH RN . I
BR[12] [13]5r 513 5%E N, P. K. Ca fil Mg & &,

2.2.3. HEGTHELE

FIF Excel2013 #f AT A S BE AL TR, SR SPSS 22.0 A X 2 A BRI TR A A [F] 2% B % B 35 70
KR BREME G RE 2R T N R T 2T (ANOVA).
3. RSN
31. EfFREE

M 1R, EARPEFR LRSS RNBFICEAFMAEER, AABEHEER LIRS RYE
BN R, A 1.19~10.82 g-kgts HO® K Bk Ca, 4378 0.64~7.13 g-kg ' 8 0.25~4.75 g-kg ™5 P 5§,
Mg FA%, 435079 0.08~1.04 g-kg * 57 0.10~1.33 g-kg *. AR E T EFRIGR S EUM &R, HXET
B BRI, TMEAR, Rl e RAEAN F 2 B [0 1 2 3 2 H0A B 8 K TF(P < 0.05).
32. EFEMERESE

MFE 2 ATAN, AR IR 35 0 R A A 955.06 kg/hm?, b 75 oK 2 8 37 70 it 5(870.36 kg-hm )
5 91.15%, % (9.34 kg-hm 2 FI &4 2 (75.36 kg-hm )43 5] 5 0.98%71 7.89%; TR AKE & S B EF 7T

Ak EK/NHEY N T4 (284.57 kg-hm™?) > B H(196.55 kg-hm?) > ##E(158.98 kg-hm?) > T} (156.04
kg-hm™) > #H;(74.22 kg-hm ™).
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CHUSTIE:

WARE AR Z AL TR B A 7 AR (I + ) BET-(F4F + T B) IR 3 ANER 23, A e 57
IR (270.77 kg-hm2) (5 31.10%, #T-(440.61 kg-hm?) 5 50.62%. #4R(158.98 kg-hm™?) 5 18.27%. 7E
TeARBEANFE IR MR, N % 5(364.13 kg/hm?) B K, 1 41.84%; HL YU K(261.80 kg-hm ?).Ca (202.64
kg-hm ) #1(42.28 kg-hm ), 4355 39.10%. 20.30%#1 4.86%, Mg(33.95 kg/hm?) /)N, 1V 15 3.90%.

Table 1. Nutrients contents in different organs of mature C. lanceolata plantation (g-kg ™)

F 1L EATEREEFTRRE(0 k)

wE N P K Ca Mg

B 10.82 + 0.52a 1.04 +0.05a 7.13+0.31a 4,75+ 0.25a 1.33+0.08a
WA 1.97 +0.12¢ 0.27 +0.02d 1.65 +0.09d 1.76 £ 0.07¢c 0.14 + 0.01c
TR 3.32£0.13b 0.61 £ 0.03b 2.06 +0.07c 3.76 £0.15b 0.35 £ 0.02b
T4 1.19 +£0.07d 0.08 + 0.00e 0.64 + 0.04e 0.25 +0.02¢ 0.10 + 0.00d
AR 2.13+0.10c 0.45 + 0.02¢ 2.57 £0.12b 1.10 + 0.05d 0.15 + 0.01c

Table 2. Nutrients accumulation and distribution of mature C. lanceolata plantation (kg/hm?)

2. AR EF T RMEEREE (kg/hm?)

Hoy N P K Ca Mg N

i 84.83 +3.87 8.15+0.52 55.00+2.30  37.24+118 10.43+0.52  196.55+1.68
W 25.26 + 1.58 3.46 £0.16 21.15+1.12 22.56 +0.95 1.79+0.10 74.22+0.78
T 51.29 + 2.60 9.42 +0.41 31.83+1.38 58.09 + 2.33 5.41+0.24 156.04 + 1.39

T4 149.84 + 10.50 10.07 + 0.56 80.59 + 3.42 3148+ 1.14 12.59 + 0.82 284.573.29
PR 52.91+3.12 11.18+0.79 63.84 +2.35 27.32+0.97 3.73+0.22 158.98 +1.48
N7 364.13+12.08 4228 +2.10 261.80+8.72 202.64+1043 3395+ 178 870.36+25.03

R 420+1.10 0.27 £ 0.02 3.85+0.20 0.78 £ 0.05 0.24+£0.01 9.34 £ 0.62

TV = 41.56 + 217 3.24+0.21 464+0.17 25.17 +0.87 0.75+0.03 75.36 + 3.50
a1t 409.89 £15.10  45.79 + 2.07 288.06 + 8.16 176.38 +5.38 3494 +1.05  955.06 +20.17

33. FREEFLRFFHRE

M 3 AL, BEPEACR AR BB R R AR R BN 29.01 kg-hm2.a™h), RESEEFRICRES
FEELITH4(9.49 kg-hm 2.a )i, HIKERH(6.55 kg-hm2.a™). #HE(5.30 kg-hm2-a H)FIT ¥ (5.20
kg-hm™2.a™), BF(2.47 kg-hm2at), REEFRTTRETFAE FEFFEELN (12.14 kg-hm2a ) F kK,
A Z R 2R 41.84%; HUUN K (8.44 kg-hm2.a™Y). Ca (5.89 kg-hm2-a™)F11 P (1.41 kg-hm 2.a™h),
IR 5 29.10#. 20.30%7F1 4.85%; Mg (1.13 kg-hm 2-a™)&/», 145 3.90%.

3.4. RAEFTRFIAHE

B IR TCR A IR MRAOR 770 PRI K38 B LA IR DL e, HFIRT Chapin $880/E e bn ok
BEARMEIRTTRFHRCRK SR W 4 TR, EARRBMAEIR R 1t TOREZ 5 FiIR73 TR (NS Py
K. Caf1 Mg) 5.11 kg, W= THEE =HI 33 SFELARNTAR[14], SHIZXESPH TR 34 4K
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HEN TMRIEA —E[15], (EWRARTAILZ X ) P e B 38 42 B R kn N TAR[16]. R =Wl T 33 £
AN TAR[LATAH G 1E 7+ B 28~32 AR RS N TAR[14], FRHIWEFE XA A BN & 57 e 38 A 8ok
Bime EARMBMAFEFTRIMABFE R ERAT A P Mg, Ca. K. N, 5 _ERHAb R AT
A —EL.

Table 3. Nutrient annual net accumulation of mature C. lanceolata plantation (kg-hm2-a™%)

3. HAHRAKRERTRESNEE (kghm?a?)

Hpr N P K Ca Mg ANt

ot 2.83+0.13 0.27 +0.02 1.86 +0.08 1.24+0.04 0.35+0.02 6.55 + 0.06
L 0.84 +0.05 0.12 +0.01 0.71+0.04 0.75+0.03 0.06 + 0.00 2.47 +0.03
TR 1.71+0.09 0.31+0.01 1.06 +0.05 1.94+0.08 0.18 +0.01 5.20 +0.05
T4t 4.99 +0.35 0.34+0.02 2.69+0.11 1.05+0.04 042 +003  9.49+0.11
R 1.76 +0.10 0.37 +0.03 2.13+0.08 0.91 +0.03 0.12 +0.01 5.30 + 0.05
&k 1214+0.14  1.41+0.02 8.44 +0.07 5.89 +0.04 1.13+0.02  29.01+0.06

Table 4. Comparison of nutrient utilization efficiency among different plantation

F 4. AEAIHBIEF TRM AR

. = -1
MR i O gglgfff’i MiiEhat T
N P K Ca Mg it

A 30 186.87 965.06 219 025 140 1.08 019 511 A3
A 33 235.14 1060.13 129 021 164 096 040 451 [14]
KEH 34 293.38 1797.01 198 020 165 1.05 022 510 [15]
LR 38 197.40 1950.30 328 031 422 117 089  9.88 [16]
TR 33 228.76 1282.64 162 025 208 112 044 561 [14]
HEA 28~32 82.80 807.76 344 043 260 279 049 976 [17]

4. R S54L

FEPH AL R B3RS 35 e R MRy 955.06 kg-hm 2, H 7K 2S5 & % 5(870.36 kg-hm2) &
91.15%, W#EHLZ(9.34 kg-hm A FHTEYZ (75.36 kg-hm 273 5] 15 0.98%A11 7.89%, H: &M= E 77T
FAl IR A F X I 28 FEAE AL N TAR[L81FI 76 7= W B 34 A KZHEN TAR[L5], RUAF] T4k
Hiuth 7 YK S AN GERE . 1 MR S48 B8 IR0 RICAF BT SR AT AR B B R R I AR =T 5 LU
TG00 15 25.73%F1 32.70%, HARARILRASE W55 b7 74.27%7F0 67.30%. Kk, iR by RARTAS
REF,  HAXBUE T, HREEENREF RGN BT, WHRKRKIWAFE SR, Bh
HT YR bk dh L 398 5% 3 AP AR R A4 77 )

AR REME FRTC RPN B BN 29.01 kg/(hm?-a), Hd DL N EF 8 25 (12.14 thm 2 a )ik, Hik
N K (8.44thm2at). Ca(5.89thm2a?). P(L4lthm?a?), Mg (1.13thm2a )&/ . FAREFA: 1t
BN TEE 5 Mg 7ot 5.11 kg, BHRART AT X3 iU E B 38 474 5 A N Tpk(9.88 kg) [16]. H
R IE T E 28~32 FEAEHFA N TAR(9.76 ko) [171F4E 2 — BATT 33 AEAEAR I N T AR(5.61 k) [14], RUARFTE
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CHUSTIE:

KRB EA B AVE TR TTR MR . MR Lt APVIRFEE R TR E NP <Mg<Ca<K<
N, i) P. Mg MFIHZCERE, HRGE Ca Ml K, N &K, SHIEAREIKREHE SRR MTTas Rk
A B, EEICX S ENR AR KM K, ART 780 M LB, At
PR, REAMPRMZG . R, (LML AT RS R TR .

E&UH

JUVEE R R THRIIEUE (B AB17292008); T PE AT IR S K L BT 4 00 H (B AAL7204087-11);
2% H SRR < B B H (31760201, 31560206)
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