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WE., SEEVRIFERKFOIAML, RSP REFBFETRAALEFTREFIBAZEZNAAXXZHTTHL,
ERA . 3APIEARAT AR 0GR TR HALA R R 5 MAE | B3 Pinus elliottii (20.96 kJ-g”', 2141 kJ-g") 5
B EA8E Acacia crassicarpa (2097 kJ-g?, 2135 kJ-g) #3E | 123 & T AMK Casuarina equisetifolia (2018 kJ-g™, 20.69
kJogh), AARKMARAMAFEERRAMT, MBERE»RER T SHELALE, BhE, Bl PR 8K
T H(491.548 g kg )& T B £ AL (471.773 g-kg ) Ao AR (460.042 g-kg!), R, BE. A7, BAESFE 3 AR
REBEPHO>HAEA RS, £, Alhkz, FRIK, FTREXAMASEREIHXEZRZ EME £ Z(P<0.05),
58, % WRES>REIMBEFEMLRXAZ(P<001), RORMESHEH AT HrHXEREF EMX(P<001), 5
B A5 BEFRE SR EBF EAX(P<005), R, B EFATHSHRARINHEMEF EH X X F (P<0.05),
4515
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Caloric values and correlations of nutrient elements in three forestation

species of a coastal sandy land

ZHU Mei-qin', YE Gong-fu?>, YOU Shui-sheng', YOU Long-hui', BATI Yong-hui', GAO Wei’

(1. Forestry College, Fujian Agriculture and Forestry University, Fuzhou 350001, Fujian, China; 2. Fujian Academy
of Forestry Sciences, Fuzhou 350012, Fujian, China)

Abstract: The objective is to examine and compare the allocation patterns of caloric and elemental contents
for three forestation species on coastal sandy land, and to summarize correlations between caloric values and
elememtal contents. In July of 2010, three forestation species (Pinus elliottii, Acacia crassicarpa and Casuar-
ina equisetifolia) were sampled from a coastal sandy land in Dongshan County, Fujian Province. All organs of
each tree species were harvested. The gross caloric values (GCV) were measured by oxygen bomb calorimeter.
Ash, and the contents of C, N, P, K, Ca and Mg were analyzed. The results showed that the mean gross
caloric values and the mean ash free caloric values decreased in the following order: P. elliottii (20.96 kJ-g™',
21.41 kJ-g") =A. crassicarpa (20.97 kJ-g™', 21.35 kJ-g')>C. equisetifolia (20.18 kJ-g™, 20.69 kJ-g™).
The mean C content in P. elliottii (491.548 g-kg™) was higher than in A. crassicarpa (471.773 g+-kg™) and C.
equisetifolia (460.042 ¢-keg™). The N, P, K, Ca, and Mg content in different organs of these three species
were as follows: leaves>branches > barks>roots >stems. The mean content of N, P, K, Ca, and Mg of A.
crassicarpa were the highest, then was C. equisetifolia, P. elliottii was the lowest. Gross caloric value was
significantly correlated with Mg content (r =0.600, P << 0.05) and with content of N (r = 0.641, P << 0.01),
P (r=0879, P<<0.01), and K (r =0.726, P << 0.01). Ash content was significantly correlated with P con-
tent (r = 0.673, P << 0.01) and was significantly correlated with content of K (r = 0.524, P < 0.05), Ca (r =
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0.523, P < 0.05), and Mg (r = 0.639, P << 0.05). Compare to C. equisetifolia, P. elliottii had the highest
carbon content and the lowest elemental content, meanwhile, A. crassicarpa could fixed nitrogen through rhi-
zobium to produce fertilizers and improve soil. So P. elliottii and A. crassicarpa can be used as alternative tree
species in coastai sandy land. [Ch, 4 tab. 15 ref.]

Key words: botany; coastal sandy land; tree species; caloric value; nutrient element; correlation

B MRAE A A AR K, GRS, Rt 2 5t R ST iR & HEAE M, KK Ca-
suarina equisetifolia J2& W B AP M G ARl (H R TR — BRI FD 2238 AR B 47 M 30 T b ) 5
B HER AR TR R RN, i T OARRR BRSSO T A A
PRXEY S g PRUEHT I B AR W Rp 22 228 S+ 2085 B HAR Pinus elliontii FUEA [ 041 HI Y J5
SR Acacia crassicarpa 1 0 AR 8 B $70bK B Bt ) =2 AU AR 2, RE SRR IR AN B s 2 E S R A
PIREEATIRE . BERE MW BN R AR T, W B Re R Sl P b A, P AR AR A, AT Ar B
(ERRERE R R, YOGS VT R b R BH R A9 181 52 B8 ) AN A Rl sdad PO s IR B R, 5k
i A5 ORI U VD b, T S MR A 2 ) R RE SR AT TRSE, (HOC TR R IAME S E SR T R ZH Y
FHSCAEBEFE 18 R WARGE o AT T 1 3 B MRS Rl 2% 4% B 9 PERE SR 0 R SR 8 IFRT T
Z IR AR SCHE DA IR T Mt MRS Aol f) A AR P K 7 37 T8 2R 118 53 A 4 s LB Y )7 4P 6K 114 B A
FIR] Fp 2 208 S BE RIS AR |

1 MHETE

1.1 HRRER

PRI M7 T A8 A AR LS R L A B M BRI, M FR AR AR R 23°40'N, 117°18'E, S fk @ T I #4
HEWEPEE 2 KM, WK FEN, KRN 956 mm, &4ETEETHE, 11 AEZEE2 ANE
%, WEERE 5-9 H, SFETME, THEW 330d UL, AR R 209 C, M s SR 36.6 C,
KK 15 C, FEARKERTRMER, FE¥T R 32K, FHEMRS52 W, BEFIET LX) Al
WY E, HEUIER N E, FEEYEXERY | RSB L RREABY %, +
B pH 4~5, 2A 034 g-kg™', 24 11.42 g-kg™', 28 0.13 g-kg™', HAH 19.58 mg-keg™', F2UHE 0.26
mg kg™, A AL 10.00 g-kg™, EARNL TH T M EW, MRFERAER, (CAHDREARWH >, F
Hb ARSI 1,

F1 AP ERFR

Table 1 Basic status of sampled plots used in the experiment

Moy EMAEDY MR/ (B hm™) B B/ (B -hm™) R 1% FHMAE fem P EIRE /m
AR B AR 1992 2 500 1342 0.90 15.0 13.36
JELSEAR S AR 1992 2 500 1023 0.91 20.4 14.15
Tl AR bR 1992 2 500 1 635 0.90 129 10.79

1.2 WARFZE

1.2.1 H&RE DMK HEE 20 m x 20 m FEHL 3 B, FEXERE L P9 0 MOR AT B A 5 AR )
R, BRI EREAR 3 Bk, FERCREET 2010 45 7 H W0, B R A $ AN ] 2 VR R A6 R 4R I
BE, WTHR AT 1.3 m MK, m., P8, db4 DT, o kT A KR ZE .0, W
B BRI IBCE T 0 B2, AR HML A e ORE o Fr A AR S 28 105 C2/ 15 min, J5 & T 80 CHYHLAR b it
TEfE R, B EEAESH

122 #AERE R XRY-1A £ S AP AR 5E T 5T 3 P4 (gross caloric value, GCV), %1
FESE M E 20, PRUERE S T2 A Be 5 IR 2246 +0.20 k), IR I = IRAE 20 C £ 4, KA & o
#((ash content, AC)KH T KA E , BDKAE S & T Db 550 CCF KAk 5 h e, &£ Ka#E
(ash free caloric value, AFCV)="Tfi & #E/ (1-K 53 &350 .
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123 ZRAEAMNL KA BR-m AR AN E BB, U8 81 SSABEpm e, HahakR
FHEHE L 837 (UV2802PC 224143 O EETH )l i, #1R H FP-640 KOG EE T &, BRI H A Z-
2000 JFLF W WA Y66 BT 52 . 4 A4 R F#5 E Elementar Vario Max CNS H 843 BT %2

124 HFEAE FAER N SPSS 13.0 A #4775 22534, Duncan % 22 8 HB SO G534 o

2 R M

21 SHMEBREMNKIRENH

Y FE T RIS , A N IERIRFR N K 4y, BB e e Z Ak, B, KamEat, &
BT REY X TR ORI SERE T e 2 AT, JEE AR SR M A A 2 B R SRR Y K 43 T R )
Bom TSN, HAb 2 E AR o AR T AR . 3 R 4548 B A0 K 43 5 2 o AR B v L HE R 4
H. JBIEAHIR 7.5~354 g-kg!, H>RSK>E>T WML 7.7~22.6 g-kg!, MH>R>E>H>T; K
FREE 6.1~40.6 g-kg™!, M>E>R>E> 1, 450K Ky B s BHE &4 B o syt sk, K,
B, MRFEF, o, TR B B S B AT RE Y AR BV Sh e A, 7ERhE R E A TR EZ
JEOGE , BT 225 HT AT L AR 0 K 43 T 43 A 3 s TR AR AR A (P<<0.05) TRl — B AR ]
B K5y B U — 8 2 5, 2258 B3 (P>0.05),
22 3IMHMEREHRE

HER 2 AT, 3 RPN E S B T B BB A AP 22 5 . JE ML | MRS | AR JRR B I i) T BT A
EY e FHALES E, o ESEAR A T it A E e IR, Wb AA TR, ARBRE AR ERAL, JE 3R
HRA R T B PE SRR TARRRE, B ERIEHE ., 3 WA KO REERFRRE NSRS T
Jo i A AR AL, AE DB B P OR TR, TR EAE A T BAV(ERT 2 K a3 SR BN HE S 4 )
N> >R > e S>> T > > 8, WA T R PE I >R S>> >, K
HAM >R > e >T ) KRR TRERME N> E>T>E>W, KRG #RE > T > k>
B> 3 AR 1 349 T 5T B RN 25 K 43 FAE R/ INHE 7 DA 0 b s =~ TR SEAE L > R RR B #h 22 40 A el
HU: JEEE AR SR 1Y BT SR 25 R A B s T HA AR B (P<<0.05), AN &% B TR) Y T BT A BV
MZIRPPMEZE A, A RE R K (P>005), ABREASE 0B R 2 5 A 3% (P>0.05),
FRAr AT R 3w T HAL 2R H (P<0.05),

MR ERE AT A VE B B, o A BA(E Y R I S e TR A R B BE R R R 3 AR
e, TR ISR L 5 T T AE RN 2 K o A E B I IR A PR R B, Ok B 35 22 ROKF (P<<0.05),
F W] S AR R ELA f o K PH AR R %

R2 3WMERENRKRS, TRERERERSHE

Table 2 Ash contents, gross caloric values, and ash free caloric values in different organs of three tree species

. TR A E/ (kT g ™) KAy it (g-kg™) FIRIT I (KT -g™)

o JE AR SE TS URN VN JE AR TS RN A PR B JE & AR S TSCUR /N UN¥
"t 23.63 a 21.47 a 21.06 a 354 a 226 a 40.6 a 24.49 a 2197 a 21.96 a
)3 20.27 b 20.78 a 20.18 ab 129 b 20.1 b 28.8 ab 20.51 b 21.31 ab 20.77 b
3 20.17 b 21.02 a 19.96 ab 139b 139 ¢ 219 b 2045 b 21.47 ab 20.40 b
T 2043 b 20.55 a 20.06 ab 75 ¢ 7.7d 6.1c 20.58 b 20.70 b 20.19 b
Uil 2035 b 2095 a 19.67 b 184 d 22.0 ab 222b 20.71 b 21.59 ab 20.11 b

-1 20.97 20.96 20.18 17.6 17.2 239 21.35 21.41 20.69

Y] BRGNS 5 RE R A BRI 22 53K 0.05 B35 KK

23 3WMHMBZBEMNERTERRESH

M3 ATLIAR 3 BER S R0 R TR O A AL . R i o0 3R 0 4% Bl oA L A R 2,
JoHR 0 BB G o B A [ — A b AS (] e P ) A 0 ek o AR A N SRR A . SR> > >
B, WA B>0>RESWR>T, KBRS R>T>E>m>8, B L, @8 E R
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B TR IEAR R AR BR T, ELA Bl ) - X80k 03 6 o0 BOM IR MU B, JESEAHIRIR 2, RIRE AL, W7
ZEHT I 3 RERR I R Bz AR AR BT i o HIO R AR 3 22 FOKOE (P<<0.01), [R]— BB A5 25 E T
5022 RIKF (P<0.05),

TR, B, B 8, BEE TR T, 3 WA S E R C R B AU A B 0 22 b
FEARTT A die e (VR SEAH SRR R B8 B2 I 85 i T ), TRl K. AR BCDIORTRIHEF A T W5 35 22 ] g
B F—2 T, R A 0 R A EO B TR RR B A AL, SR K (P<<0.01),
o AT B s BRI O W R SR A O 38 U A A B0 R IR MR Y 3.64 1, RBRETHY
2.81 1%, WEHbRA Y A5 AR E AT T 0 R T A BRI TR R B, R A VRN M R ) W BT T R T 2
AR v BMIC R T Ry 2 > 0 > > B >, R RRE IO IUT O > > > B>

K3 IWHMBIREMNERTE

Table 3 Nutrient element contents in different organs of three tree species

oy T ol e/ (g-kg™) A/ (g-kg™) W/ (g-kg™) /(g kg™) 5/ (g-kg™) Bl (g-kg™h
JEE A B 486.303 A 42.204 A 1.475 A 16.583 A 4.071 A 1.403 A
- 1 A 492364 B 10.606 B 0.645 B 4.142 B 2.002 B 0.807 B
PN S 459.177 C 15.817 C 0.624 B 4877 B 4777 C 1.539 A
JEE SEAH B 478.409 A 20.801 A 0.169 A 5.429 A 4.609 A 0.877 A
3 1 A 487.806 B 3.365 B 0.128 B 1512 B 0.570 B 0314 B
PN S 433352 C 5.820 C 0.135B 3512 C 6.487 C 0314 B
JE SEAH B 454931 A 14.344 A 0381 A 7.562 A 3.640 A 0.945 A
I3 A 507.499 B 4439 B 0.128 B 1372 B 1.137 B 0336 B
N3 463377 C 5.874 C 0.260 C 3.044 C 3.675 A 0.208 C
JE SEAH B 464.686 A 5.762 A 0.075 A 1.695 A 2.506 A 0343 A
I A 484.558 B 2361 B 0.022 B 0.681 B 0.170 B 0.191 B
NS 465.495 A 2309 B 0.019 B 1.138 C 0.179 B 0.126 B
JE SEAH JE 474.536 A 16.972 A 0.207 A 5.180 A 2584 A 0.716 A
R 5 H A 485511 B 6.720 B 0.178 A 2.119 B 0.522 B 0.391 B
KRR # 478812 C 5.747 B 0.106 B 2.955 B 0.762 C 0323 B
JE SEAH B 471.773 20.016 0.461 7.292 3.482 0.857
- 15 H 491.548 5.498 0.202 1.965 0.880 0.408
KRR # 460.042 7.113 0.229 2.955 3.177 0.502

T BRSNS R RS 55 RE e 7m Ak BRI 22 53k 0.01 35K F

24 RESEFTERESBHBEXESFT

Hi 4 nl g, TREBHES A SRR REN B FEMCCR,; SEERFEMLLR; 5
BRAK AR, (AR ST B EA USSR B BB R o RO B
IERRKZ ;5 Wy B 7 KO+ i OB R A B IEAHOCSC &R BB A (S A HLA 9 4L T R
. R BERUEPEORSE, 5 B IT R AR R TR 3 B G

TRy e 53 RS W R R AR R IE A OGOG R, G BRI B R A IE ARG SE R o Xl
SEOWETEIR I, K> RAEYI RS R BOT R B, ARTIEK 50 BT R R A SRR — S5

EEIPIENIS Wik EALIRR N PSS SR I g ES RN i i E R R I PSOSE I I N
PR BEZ M, BREG SR, B, FTEIEA SR R A RFSN, HABPIPI TR Z MR B IEM G ER, AR
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S IEHICOE T SRR B IR IT R R R A A TR, LRI AT 72 76 % R B
AL
%4 MESEFTEZANMERY

Table 4  Correlation coefficients between caloric values and elemental contents

A e A {7 e 5 B Wy PR R VE

1k 1

A 0.070 1

i 0.126 0.867+ 1

i -0.026 0.960% 0.902%% 1

5 -0.639% 0.488 0.381 0.496 1

B -0.037 0.818%* 0.789%%  0.762%%  0.536* 1

K5y -0.169 0.493 0.673%%  0.524* 0.523%  0.639* 1

T+ ek B (E 0.410 0.6417%%* 0.879%%  0.726%*  0.119 0.600* 0.504 1

FIR 53 IAE 0.328 0.717%%* 0.912%F  0.748%  0.209 0.660%%  0.644% 0.985% 1
BB .+ P<0.01, * P<<0.05, n=15,

3wk

D2 b N R JEE S AR JEL 8 2 K 4 o 0 B AR TR RR BT, 5 PR A A R ) K AR A L, AR M
S L2 R AR 11 B OISR b G- 2K T S R(22.1~65.4 g kg ™) MR AR ASK 5 M Euca-
Lyptus spp. B3R 53 Bt 43 80 (17.5~39.6 g-ke™) ™, Mk BHAE TS FE K43 19 s 0 Sz ke o A7 4 X6 ot
RIS LR, MAYX TR E L8R ESHEYX TR MK G e HIEPITR W& & AR SR
Ko JEEIEAH SEFIE AR B K 5t ik 43 O AU T[] 45 B2 A Al B R, g ELAR T AR IBR BT, 2 B HL X - 4 1
Fror e KA, I 20 1Rk

3 BT 28 250 S B e s BIEC 0 HE R SRR b > SR SEAH S > ARRR B, HC v JEE SIS JEL I ) S A A
(EAN 25 B B s TR RR B MR AR, 522 B35 22 kP, 5P AT AR FRARLE , 3 B A -
YRR PAE 5 T WL R RS Castanopsis fargesii(19.19 kJ - o) FIK A Castanopsis carlesii (19.41 kJ -
g TTHRE R Eucalyptus grandis x Eucalyptus urophylla(19.50 kJ-g™) ™ &) A8 1t A T ARE)F- B {H
(19.55 kJ-g™)™, DEUIESEAH R | Mo AN MIA IR 85 B AT g ) K BH BE R JH 5 B 1 58 MR AL BE o, HLR
A FITJEE S JELXS O BH AE 19 1) T 288 T AR 3

A P R e B o Bl s, JRIEAHIEIR ., RRRE R AR, SRUNE A B B iy B R AE ), 2
REF R AP RETEA A, BEAh, JRHAA I HA B m BRI AR BT W i 2, SRR AR BE A, J5E A A8
R B0 3R W s T AR B AR S, HLRUR i BRI IR, 3 55 TS S AR SRR o 25 A [ /A
ARG T, B E 25 U U B 0, B LA oA G, SR AA B BT R B o B TR RR B, &
HARE RSB P IR B FORAR TR . Bk . A SR RAVMRAROTER, HS T B e %
JROFPE A B E AR, MR, B T B SVE A 25 R P E B B A OCOCER, WTRER
A B S EREA LY LA R, i REA L Y & i PE A SRR, X T R JEE A SR
T B B 25 0 53 AR B i T R A AR ) SR T A

D A FLAT o e A B B 0 K, B MR B IR T R PR 0, R S SR B 5 JRESEA S AT i
AR B E TP A, B CHERE, TSR 0 SeAh, SIS SRR H A i T B A A 2
TRy B R T ARRR L, RPN S B ORBHRERI A, REARGF 9 [ ik Ar e it . LI BRWT, R SEAT A
T M A PR M RT3 07 T EAT 4 A B OL Y, ESE T HATE S 0 165 By 4P b2 AR b B R A4

S 3k
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