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Study on the dynamic variation of nutrients in a Camellia oleifera low-yield forest
LUO Jia"?, TIAN Yuxin"?, ZHOU Xiaoling"> ", SONG Qingan'*, CHEN Yongzhong', CHEN Longsheng',
Niu Yandong'

1 Hunan Forestry Academy, Changsha 410004, China
2 Hunan Cili Forest Ecosystem State Research Station, Cili 427200, China

Abstract; We analysed the temporal dynamic variation of nutrients in various organs and the soil in a Camellia oleifera low-
yield forest in Changning. The results showed that the total N, Ca, and K had the highest demand during the different
growth stages of C. oleifera, while Mg and P had the least. The trace elements that were in demand were Mn, Fe, Cu, and
Cd. Available N and Mg were the soil nutrients supplied during the spring growth stage, and available K, total N, total P,
Fe, and organic matter were the main soil elements supplied during the summer growth stage. The main soil nutrient element
supplied during fructescence was total K, while the main soil elements supplied during florescence were available P and Ca.
The nutrient demand of C. oleifera at different times differed ; spring growth stage (28.36% ) > summer growth stage (26.
17% ) > fructescence (22.75%) > florescence (22.73% ). The soil nutrient supply was as follows: spring growth stage
(2999.83 + 87.04 mg/kg) > summer growth stage (2703.93 + 292.26 mg/kg) > fructescence (2554.60 + 508.84 mg/kg)
> florescence (2385.88 + 199.62 mg/kg). The nutrient demand did not correspond with the soil nutrient supply at the
different growth stages. The results provide a scientific basis for allocating the time for fertilisation and variations in the

nutrient demand and supply for C. oleifera low-yield forest and indicated that fertilisation should be increased in the spring
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Fig.1 Nutrient dynamics of various organs in low-yield Camellia oleifera forest at different growth stages
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Fig.2 Nutrient dynamics in different soil layers of Camellia oleifera low—yield forest at different growth stages
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X HCGRACHERA N TARTE 2 & A58 R W], M 3870 N, Ca, K FIl P [R5 K & 23 1 164.7 .154.2.78.0 Fil
14kg/hm?* | A] WLAHI G 25 0 5 HAE R —30 5 AMB 5 4 KR T R WIEHER A ¢, 4 N Fil Ca MG E & T
4> P Mn Fe .Cu 1 Cd fEATHEICE ,{H Mn 1 Fe FEHISE A & 05 T Cu M1 Cd, Cu F1 Cd 7EHBFE &
BAR AA 0.01% M TJ7 0 2 —8 &, BT ATESR o0 & s A RIS IE T At O /D BOMm AR BRTEAS
[FAE K B BT oK Mn Fil Fe 522, Cu Fll Cd fe/b . WAN[FA K Z 0BRSS B 5200 & ok B B RS W13 B0 i > A
S>>, EARHEN SRS TSR RSB RS > IES RS B>+ RIS i S AES B>, al I,
TSI MO ) AE BRI A I AN TE G I35 LA 75 5K 35 40 de 22, SR 52 0] AR il i 55 5K 3% 43 e
%, HIFRTET M RRHATA 28 B b AR Y Rm 0oy, A m i AR W) i TR 3R ik 25 53 Ah iR A
WA TG AE A T, 38 SRS e K s 75 R e R B I A A BE AT B A FR o e 2, W
HEOISER FAF IR 48 1 95 00 S B A TR ST , & B [R5 1 3% 0 2 P Sy o 0 o> AR B > AR > AR > Ji L >
R A SR 5 A R — B U0 TG R A IERTE . A ST 45 R SR AS [R]85 (7 AR IR 3 T R T KN
T (28.36% ) > B (26.17% ) > S (22.75% ) >TT AL (22.73% ) , BRIV A 130 25 4K bk il 5 7%
% RSB AT AT R 80 XA SRR R4 5750 75 KA AE B b i B 8] B AR T A ¢
F I FEE TR IR 88 B R AR F A BT R IR e BRI RO T, AN E R R R
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AR RS F BT R IR B R . AHOCHIF S RN A SCEE S5 T R 4 e A B I 97 43
TCRIZ MM LA R FEFR R IR I0R  BEE M IR & B2 38 S A KR & Al ik
PERAERFIEA OCR IMAS A A I ARSI SR S8 s R AR I 23 S AE AR 0 2—5 H 5—7 A (10 H A
11 AP HERI R AS I A KR K MY R BN TR WL, 8 T RS AGRAS F 0, i 550 7
SR MRS A DU 250 0 T R B IMAS I AE K AT 1k, T B 5 4008/ s AR B IE b T 55 — 4
AR AGFEUR AR BLE A TR AR 75 R BT O 3243, Br LA L A 37 40 55 2 51K 5 (H R A9 3% 00 i 5 SR S R 0]
25BN IR NI 46 B i A
4.2 AT AR SR B AR AR

TR AOA [ A 25 AN [v] 0 J2 AR TR R 0 i 22 O Y D2 TR N e /D B A% P, R0 R B e 3R
ZWBEA K, DR EJE Mg, BN M E TR I 2 I JE Fe, /DR Cu, TSR 0 h A N 523
R EEHALA DR AL P e FEIR RIS X O Feb i, FHOR B E T P F £ Koo
Fhe K GREEZ X FE G4BT ¢, H R R EIE R WA SR A, R R AR At
NEKSF F BT I AR R 20 RG] D% X 2R B R IR TE s Mg 7E R s Ie 2 AR S =
A RN I R A R A R A R, R Mg i B SR ARRT R TR (AR ) B ES . M TR R MY
S Fe /DB Cu, EEFEHIE Fe SAHY A KA ISCA P BB TR, T HHORIEWR 2 | #hre h il & &
T Cu i ; Cu MLEHLFE T A& B AAE, BT LA Cu MOTEW /D i E 3 ) Cu S ik, H3h s
Oy 220 £ B I PRTE Y0 4 R R AR 8 ) 2 i g s Y AR 9T A R R AR R TR A K Y] e
G3 S iR 2R A IR S R N I A MO [R] AR R R 4 & i RN 0—20em (2996.25
+220.91 mg/kg) >20—40cm(2616.73+317.80 mg/kg) >40—60cm (2370.20+312.80 mg/kg) , Vi1 F 2 + 4K 37
ST TR FR)ZE R i R TR E ML 20 T L E3R)2 A EE T 2 B rh e i 3%
MRV AR B ] ) 23 T L SR it 2 4 Th 7 L IR R 2 FERE T S A0 1 R VR FH R B R38R )2 ) iS
JRUER ) gt HIERZ R R R R KE SRR IR S RN AR T SR TR
TSR A A I S SRS B S TE A SRS DI A bR - R oAb 1 A A 0 e oK TR A I
/Iy, 302 R Ry R U T 2 T s TG A R A W R AR Sy T gl SR SR B R B IR A IR R £
T35 EASIAL AR N AR M AL 2 2=, bR R AR o i RIS S T (IR R TR
Feor . BMWLRIME AR B — B B, WA TF IR IE , U8 7% W0 0% 43 i m A /b i+ b s R 3R 4
4.3 MRS ) A B3R 03 R SRR R AE IR

TSR MR R LE RS RS SRS A R AL 4 28 B/ R R TR ¥4 N Ca F14 K i
%, MK Mg 14 P e/l TR IR JC R0 Mn Fl Fe 5022, Cu Ml Cd fie/b, AR K 43400 1Y
FRATTCE R A A AL N A1 Mg, AR K 4 N 4 P Fe AL, RS2 &4 K, FF1EM
SEAL P M Cao THIZSIR” ARTEA [F] AR K 35 00 75 SRR I N I (28.36% ) > E I (26.17% ) >R 52 2 Y]
(22.75% ) >FFAEI (22.73% ) , i - 3340y 3R B h AW 191 (2999.83 £87.04mg/ kg ) >R 52 ALY (2703.93 £292.
26mg/kg) >FF ] (2554.60+508.84mg/ kg ) >FAH ] (2385.88+199.62mg/kg) . 3% i I Il 5 I F= MRAEAS [R] A 4
I B SR 53 RN L RAE R (3R 53 I AR —— X, 3 3 5 Y AN [ i) ) A AR R 35 43 A 7 N - R 4y
TEAN R =45 5 2 KNG LR ERIHIM A A K S —A 04 B DI R 2R S i 4 N Ca FI4: K, 1M L IE4IL )
PR N 3% 2R TS A A HZ M AT AE K A5 A it 2 R 50 7 it = IR S 2 B B, BT 7
FROTIEZ s R BH AT AL AL T A ARG 0] 75 B R o0 & e /b  IASAIO™ MRAE A I 7 R e Y
0 AB IR RS AL A 55 53 DRG0 W 75 AR 25 2 R A0 A 01 R 2 RUIE LA il 2% A RO 3% 43
) 2
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BRI A TR IR 8 22, S A A A I T3 22 0 35 40 B0 s T A A7 MOR IR FE R 101 SR 4 2R
SRR AR A 2 B R B KB JC R Y 4 N Ca FI4 K S 22, MR Mg 4 P /b 55K A ot
JCEIH Mn Fil Fe 2, Cu Al Cd Fe/b s i A MOR R A ZR 1R ) 2 A0 s 3K R o e 2 O 23R N
/D RERL PN KiE TR R E MRS K, /D B2 Mg, L0 i TR & 2 2 Fe, /DRy 2
Cu; JHZR K= MAEAS [ A 0 5700 75 R R B0 A RS > SRS 30 > SR 52 sl U > TR e ), 5 (i iy e 8 ok 1
A 3T > S S Y > FE AL > B A 5 2 AR P ARRHA SR 430 R N Ca Mg, Cu,Cd 7EFA A2 b K, K Fe .Pb
S AIA R AR i R, P e S SR AR Ak A5 K, Min 7 A AR fh e R 5 8L 3R 43 JT R AL N B A% P
Mg Fil Cu TERR AL iR, 33K K 42 N 4= P Pb 7E RSB A8 A i R, 34K P L4 K Ca Hl Cu 7 5 55 4
AR R AL N Fi4 N TR AR AR A R, Fe TE4 M IHHASAL BN A LB AN AR Ak fe K, oAt st
WIAR IR /N R AR P ARAE AN TR A K I 75 B A 3R 40 R0 - 3 AR A % 40 AR —— X Ry, I 5% 465 S ] Ay ik 45 41K
F7 PR B it S s T A AR 5 5 B ) A8 A B R AR | I AE AR A B 2 Tt
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