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Growth and biomass carbon sequestration of young Fucalyptus

grandis with fertilization
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(1. Sichuan Provincial Key Laboratory of Ecological Forestry Engineering, Sichuan Agricultural University, Ya’an

625014, Sichuan, China; 2. Sichuan Forest Inventory and Plan Institute, Chengdu 610081, Sichuan, China)

Abstract: FEucalyptus is one of three fast growing tree types used widely in tree plantations, and Eucalyptus
grandis has the largest cultivated area of all species because of its fast growth and favorable economic opportu-
nities. To determine the effects of fertilization on growth and biomass carbon sequestration of E. grandis, a
compound fertilizer containing 15% N, 15% P,0s, and 15% K,O was applied with different treatments of (in
g-stem™) 0 (ck), 90 (I ), 180 (Il ), and 270 (Il ), and a correlation analysis was employed. Each treat-
ment has three replicates and each was arranged in random blocks. The soil was a Purple soil with an average
pH of 5.60, and contained soil organic matter 15.3 g-kg™, total soil N 1.23 g-kg™, available N 82.8 mg-kg™,
available P 51.38 mg +kg™ and available K 61.45 mg-kg™ prior to the start of the pot experiment. Results
showed that compared to the control, fertilization treatments 1 , I, and Il significantly (One-way ANOVA
Duncan Multiply Test) increased the stem base (P <<0.05, 16.3% - 38.3%), crown width (P<<0.05, 17.1%
- 44.5%), tree height (P<<0.05, 15.8% — 45.5%), biomass (P<<0.05, 21.8% - 59.5%), and root-shoot
(R/S) ratio (P<<0.05, 2.1% - 5.8%). For stem base and tree height, fertilized treatments Il were significant
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higher than I , but no significant difference was observed between II and Il or 1 . Among fertilized
treatments, crown width was significantly different (P<<0.05). Growth of the stem base, crown width, and
tree height were significantly and positively correlated with the amount of applied fertilizer (P<<0.01) and with
erowth faster in July and August than other months (June and September). For R/S, Il was significantly
greater than ck. Also, among different treatments, significant differences in biomass (P<<0.05) and biomass
carbon sequestration (P <<0.05) were found. Thus, for scientific management and for global warming
mitigation, fertilization (at the rate of 0 — 270 g -stem™) could be beneficial for promoting growth of E.
grandis, and increasing biomass, biomass carbon sequestration, and root-shoot ratio (R/S). [Ch, 4 fig. 36
ref. |

Key words: forest ecology; fertilization; Eucalyptus grandis; growth; biomass carbon sequestration
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Bk 2 Transversara MI#% & Saligance B Fh Y 0] I F0 4 | @50 | AL 40K 552, 22 A 5
ek AR AR (3G ARORH A, e Ah, BRI B S T R AR i A A B A B R W B, AR
i, T, B2y WEE . RRIESE A E) W& BN Cinnamomum camphora, W,
BT B i A AR, 2 — MO0 R AR R, B m b OB E . 7R R IKE R ERE T H L
H— P EZER SO R ERAER — R PR EN, C 2 TE S NTAR, R At R AR R R Y
— R, WE R Ot R BB 1 LA TR T AR A, AR R A BRBRAE RV 1 SR S A A
AN, EAGE  OR e R R 1 I 2 A 2R BT ROV AN S AR A O, ABLTE 3R E BRI A TEAR 22 (7]
R, ORI R E T IR T R A L R N TR A ) AR T B AR A SR A O TR
FHE AR SE T I ARESE B TR IR TTER, VRO I A O E A A 2 — | B AR AR K R o)
HE T RERE R, PR, A T AR Ak B Bk AN AR 28 M (] 45T T AT AR AR AR AN &2
T AR AL T T AR TR R VE T, AR RE SR 22, 62 F sk D AL AETE FH . SR T, V222 it
FERYY, hEBH BN TTARR B i 22, B I RE W] 2 m N TARM B Hr, ST HEE SR
iR A D R ARGE Y A SR B A R IS WG P I AR G T B M BR DL R A R R
ROV TS AR I R RS A A A B LA K A ) [l 52 W) 7 TD O AUE S 1 R LAl . 28 Tk, B AT
FT T ARt AC A Xk A AR R K A 0y Tl ek OS2 ), SRy e N AR i A 7 P e 2 i A TR A 7 1 i 1
LAl HHRE

1 MK E T %

1.1 iRIE R

TR M7 F DUl R 2 bR 2R 3 B 3 b (30°807 N, 103°00" E), 4N 620 m, F-FHS R
HM16.2 °C, ek A- 3.0 °C, WimmiE N 37.7 °C, XK E 1 7743 mm, FEXHIXHEE 79%, 4F
PIHBESEC1 045.0 W2, I R AP 153 g-keg?, 2% 1.23 g-ke”, BlA# A 82.8 mg:
kg™, ARBE 51.38 mg-kg”, HAH 61.45 mg-kg”, pH 5.60,
1.2 REHZE

T 2009 4E 3 AR A), BARKRBEEAR B, PR& 15 em 2240 (0 B kR 20 85 v R R T3 56 1+ 398 |
FALBE R 2.5 m x 3.0 m, FEACRAF R, HEML B REAE 4 15%0Z 400, it E 4 4K
F. 0, 90, 180, 270 g-#%~, 3 WEE , A 10 ¥k-HEZ ", HATIEH M HRBIGEKFPBREEER, T
MAE 6 H 1 HIFMG, B 7 dWE L IREMRGR R | ERMAE, —BElER NS4 10 H 6 H, Wl Ess
WE, EEA IR EE PR 1 bR B AR E R, ok b (G5 B T ()
AW, IR RT o5 0 LA R AT AR TR AR, DU AR R A LR S RS2 E . [RIET, SR Davis HL
TR R FEK BFIREE o W J7 s . SR WEAR R RO &2 05 25 M T80 5 10 em &b R I [ R0 AR 75 1] (99 4%+
FLAR, WO ST Y (E A R A% 5 SR FH A RO S A PR AR 4 1) R g I ) R 9eE A2, JBO 3 1) °F S8 L1 O e
Ty SR FH B RO S A e o8 B 5 AR v oA WILAS IO i 43 BR84S A I



5528 B 2 W TR MEAR X ER A AR R AR W T B e YR 209

2 HEREHN

21 MEXEREKPZIE
2.1.1 2 BEFMGEFHAERE BE 1A, EABA . SRR H 845K LU ER

T Ak, MEAE 90, 180 1 270 g- ¥k~ 5 A jita AE 4L BEAH Fb , i AR B P34 A4 KR 514 N 16.3%
27.3%M1 38.3%, HYJWE & TAALAEE, jEAE 180 g- ¥k 5 270 g- ¥k M 90 g-H' R AR E, H
JEAE 270 g- ¥R W3 R T 90 g HRkT; AR HAR AR K RGN 17.1%, 31.6%F1 44.5%, i iEK V-2
] 25 S 438 2 B 20K s W BRI AR RSN 15.8% , 30.9%F1 45.5%, Bt 90 ¢- #k~ 5Kt
JE A B 0] 2 S5 R W A0, LAt b T K P 2 3 i AN AR AR B, AR 180 g+ Ak 5 270 g+ #R AT 90 g-
B 2SR, (HHIE 270 ¢- #F BE R T 90 g- ¥k, MHIEHMIEE K MR (r = 0995, P<<0.01),
AR (r = 0.998, P<<0.01)FIH & (r = 1.000, P<<0.01) H V¥4 5 5 it N0 o 5] 52 0 b 28 28 P 1 AH O 56
F. ULHHHEAE RS AR 1E B AR AR K, L M AE K e R — i R A it A 1% 184 o g 4 o

0.05 2.0 2.5 ¢
~0.04 | _ 20
2003 st
5 5
20.02 S0t
d =
=0.01 F05}
0 Lo Ll 0 ,
0 90 180 270 0 9 180 270 9 180 270

MR/ (g MR D

AR/ (g FR Y

WS =/ (g ¥R )

ARG B R TR AES %K T 22 R 8 3
H1 #exElkbiz SEFAGEFHERETH IR

Figure 1  Effects of fertilization on daily average stem base, crown width and tree height growth of Eucalyptus grandis
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Figure 2 Effects of fertilization on monthly stem base, crown width and tree height growth of Eucalyptus grandis
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Figure 3 Growth dynamic of Eucalyptus grandis under different fertilization treatments
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Figure 4  Effects of fertilization on root-shoot ratio, biomass and biomass carbon sequestration of Eucalypius grandis
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