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Differences in Growth and Nutrients between Pure and Mixed Forest of

Fokienia hodginsii with Different Forest Ages

LI Bingjun, CHEN Qian, WANG Xixian, RONG Jundong, CHEN Liguang, ZHENG Yushan"

(Forestry College of Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: To clarify the correlation between the growth characteristics of Fokienia hodginsii and nutrient
content, we took F. hodginsii of different ages as the research object, compared the differences in the
growth indexes and organ nutrients of F. hodginsii at different stages under the two stand models, and
combined the changes in the nutrients of each organ with the growth of the forest age trend. The results
showed that; (1) with the increase of the forest age, the density of the two forest models decreased signifi-
cantly, but the total accumulation gradually increased, and the growth indicators of the different growth
periods of F. hodginsii under the mixed model were better than those of pure forests of the same age. (2)

The contents of carbon (C) and nitrogen (N) elements in the leaves of F. hodginsii under the two forest
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management models showed an upward trend with the increase of forest age; the phosphorus (P) content
was the highest at 15 years of age, and was significantly higher than that of pure forest in early and middle
growth period; the potassium (K) content reached the peak at 21 years old, while the K content of mixed
forest leaves was lower than that of pure forest, and this difference reached significant at 33 years old. (3)
The N and K contents of branches decreased with the increase of forest age. The content of K in branches
of pure forest was higher than that of mixed forest, and the content of N in mixed forest was higher than
that of pure forest. There was no significant difference in C content in the branches of the two forests of
F. hodginsii, but the P content showed an opposite trend. (4) The trunk C content increased with the
growth of the forest, the N content first decreased and then increased., the trunk P content decreased sig-
nificantly with the increase of the forest age, and the P content of the mixed forest was lower than that of
the pure forest, but the difference was not significant. The K content in the trunk of the pure forest was
slightly higher than that of the mixed forest in the early growth period, but its content was significantly
reduced in the middle and late growth period, and the K content in the mixed forest was significantly in-
creased. (5) The C and N contents of roots decreased with the increase of forest age, and the mixed bene-

fit significantly reduced the C content of roots and increased its N content. The contents of P and K varied

greatly, and the mixing benefits also promote the contents of the two in F. hodginsii.

Key words: stand age; F. hodginsii; forest management mode; organ nutrient; growth index

MR AR B AR 7 5 R o MO T — T LR £
AT TR K BT R MO B R
I3 Bl 2578 A R R WA AR 3 A A R AR Y O B R b
K& E IR B W AR & A & 570 FH
W& STINEIS: RPN U
T AR A S 45 75 MROR A 1y o R AR B W] S 2 80 J2 0F
FEMAR A A T TR R DL i 45 T 22 8 1 e A T ke
DI EBESECT L OO AR IR AR A £ A5 AR OA
BB TEAS I A K I 3R 43 (0 oR 22 SRR
22 ST ARG AR AL R AR B B & 4% IR
TR EAA TR T — ST B R 2 (B
FERWIAEAR IS A AT 57 70 32 AR 3 A B b 8% 34
TR PR 78 AR 23 AR R S SR g BB R D
2y 250 AR [ AR S B A R B (Casuarina eq-
wisetifolia ) B TR 23 P M 3 A BIF 5845 1 B
JR B LA/ N B iR bR A K R TR 3 T
e, TP B U B R EORS B i N R BECE AR
wmd g, R & RS WA AR R I R
C.N.P & &¥RI Ny 9 4 m AZ2 AR NP
SRR 9 A MR, AT LUR AR AR
BrBOk AR 8 5 IR B R B, WS H TA
[ Fsf S AR A 2% 8% T %) 3% 0 B R A B AR TR i
AERAMA A2 BE B MR A8 R
SIS B E W P, R R 52
MIR o S R REIE— 20 TR AR MK Y
508 IR HE AR B o A8 AN [5) i 3 AN [R]85 B 9% 20 1
G R 25 W S W 5T N TR SE MR AR S R GE R IR
8 BR B85 Bk FE Al 0 48 SOl AR 7 B B

@M Fokienia hodginsii (Dunn) Henry et
Thomas ] 44 JEH1 AT K585 R 48 RIR AR,
JR AR AR B AR L 2 b g SR B AR R
PR W EEEW S LR RN E
P N TR A TR S A BT S B A A g S R
VU R R ES 2 AR AR AR 350~700 m A AR, 7E
o AR P R 2 T AT Ok B 7 AR MM
PRI R A B & R HOR (N TR M fe £
FEESE Z A 07 T T AW S T — & i
JEHE O TF R A AR S 3% 4y 5 i Oy T B R
A R L B PR I AN R B D X AR A A5 A B TR
BRI EL I OC T A A A AE A R AF I B A 7
B AR & S SR T A AR AR A M B BE 5 I8
i A R 3l A5 M 5 G Bl 2 A LA R bR
FAE AN [R] INJ0 08 45 B 5% 20 2 1 Wi 28 7 45 A TR X
Xif H [ e T A R RR S AR I KRR A R 4
A SRS M 2B WAT A A Ok T — 2 i BH
T o PRI HE A AR AR SRR 3 A 4 K 37 43 B AR
I A8 SRR AE o BE S LWL TR A AR 3 2 T A
F#5 B B ds B U R & i A2 Ak, AT LUTE AR A A 2
W B S it AN [8] 14 8 AR OT %

PRI A 3 6 AR RS () A K R B B A
BRI IR A, ARl N AR BT 1y
R AFTAR 70 g F 58 X R, 4R 5 A A Al bROR R 23S bR
TEA [R) MRS B B 4% 4% 1 9 70 3 i B 28 o S S5 hk A
AR RH S o A B A A N T AR IR 23 b 2 AL R 3R
W 5 A S AR AR TR S MRORT Al bR 0 O S AR e
PSS E AR



696 ode Moy % iR 42 4

1 0 Hi M 25

TR 56 Hb A T AR AR IR E AT Mg (25016
~20" N,118°1"~57" E) , iy &b AL (g 37 $ 47 2 RS,
5 X HEAR 500~650 m, Mg A AR AT, W ST
AR AR 19,5 °C L5 37 CL /AR 0 °CH 4
RE/K & 1 800 mm, H /KK Z . LM 330 d, +
B TLLEE, W A R R, R R AT IR 60
em, TIEFALVERE R 4F . KN A B LI+ 3 (Dicran-
opteris dichotoma ) N £, R AT I (Lophatherum
gracile) I B ¥ (Ophiopogon bodinieri) . ¥t 25 11
(Maesa japonica) . T % (Miscanthus floridu-
lus) . 5 B K (Blechnum orientale) , 38 ¥ (Smilax
china )3 /VHE AR, R XK EMEMPEAEX R
M B B 327 DR RAR A R A STl g X

2 AR Ok

2.1 I sFH

T 2019 4F 8 A FF i, £ 15 4F 4k 21 4F
A 33 A AR AR R A R BE RN &L AR R ik
MR AR AR R 3 MR EF B
BT SR FH i AR TR S8 bR R 7 AR L L P IR AR
MR A A AR5 A TR S AR TR 22 O 288y Bk (R R
2RSS HBIZ g 7 ¢ 3,k 6 Bl S 15 it L AR AT 4k
MG IR AR M I AT B WL 26 1, B FR S it 1 & 3
A~ 20 mX20 m bRUEHL, L 18 DERiEML . BRI
BEE T 2019 48 9 H AT B ARKE R, A3 456 R e A &
L AR AR I A TSR B O B AR R
PEEARUEA . A B bR o Hb BE £ — BR bR E R SR AT AR
8], 3 18 BRAR WA AT T T .

A R R D R A PR BRI SR FH R LU R b, 3 AR

AR 6 A TER AR L9 A TIEIE . AR 2
B 5 A4y 10 A & BB — R, MRS 5 4R
185 — W) A, JF AR 48 - 398 A B 1 00 8 A7 AR IR
T A TR I A B AE AT — Ut A A B
A .

2.2 RWHZE

2.2.1 WAEKRHEE BRMRARERETE &
T I A R SOBRR A R L R FA TR S AR AR T |
HEAT B AR A, 32 S T AR RO 2 AR B A2 L T
e E R . AR R ARG RGeS R R T
i A8 0P XA R 2B A bR o M B AR R g
F2 3 V- S (E 1 — BRAR RO R AR R 5 0 1A T
AR VU R AL U Dy 1] JE AT ] Je AR RGN & AR
FREE, A 0m.0.5 m. 1.3 m.1. 5 m #4750
B LA 1 m S — A X [a] 2R A7 48T o6 s s — A
AT m A D] BB 1 S A Sk o 0 3 A A A X )
F14) I i 4B B JEE B8 4 e 2 A5 1 (B 3, 6 B8] 28 VS T A i
UFAR VU2 R AL AR B X [0) - Jim S8 ) 2 i [l
N FI AR B BRSBTS P L R
LINTAB B8 A4 8 0 B AOUE I B A 89 455 1) 4F e 5 70
SV B AR VLR B AL ZR DL 2a g — > % B bk 45 1%
Wi B [ I 6 4 0 B O A 7 1) b BAR L ORI
HAEYE, A Casiofx-4800p fi# A A8 2 F 11
A BRAR A 1 AR A B B AR K i, BB =15
HEA ST AR B A T AR AR 1 O PR AR AR

2.2.2 EEMEREEMRXERFIIENTE
Xof e HbR M b 3 5 A E AR AR CAR AR S D A (A
KO L ORI R M) 45 2 B HEAT AR 74 R AL I )RR
TEME Frh TN IRGREGRYFE N 3AELE
ANH I EEE LN 300 g5 B SR HELF B RE A ] S %
THUE. BT 105 CHAERTT 15 min, JRJ5 80 CHET

F1 BEEHARSRTHEMERER

Table 1 Basic situation of the plots of F. hodginsii mixed and pure forests

o i oy g B il A JEL TR 5 SERNTE A I
Code Stand 2 Slope/® Aspect Slgpe Altitude Soil dcnsﬁlt}y Soil Afforcstatlzon Stand clcns:;zy
age/a Type position /m /(g+cm ) texture area/hm /(Bk « hm )
1 15 1 25 ¥ South | Uphill 521.8 2.09 A 6. 44 2 248
2 15 i 26 ViR Southwest | Uphill 651.6 1. 94 A 9.81 2 306
3 21 1 27 % Southeast I+ Uphill 552. 4 2.01 B 2.00 1337
4 21 11 25 M South I Uphill 544.5 1.81 A 2.31 1405
5 33 1 26 Z East ' Mid 559. 4 2. 00 C 2.01 764
6 33 I 26 7k East i Mid 500. 8 1.97 B 8. 14 854

e L. gibk; 1. RZSHG A BB mabiE;C. L., TR

Notes: [ . Pure forest; [I. Mixed forest; A. Sandy loam; B. Silt soil; C. Loam. The same as below
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Table 2 Comparison of sub-growth indexes of the two forest patterns

AR A v F’M%K i Stand age/a
Growth index orest managemem _
mode 15 21 33
g 1% 1 15.7840. 12Aa 17.8140.51Ab 23.704+0. 33Ac
Breast
diameter/cm I 16.1040. 16Aa 18.7240. 66Bb 26.8040. 43Bc
W 1 9.00=0. 30Aa 11.70+0. 70Ab 15.30+0. 31Ac
H /
Height/m Il 9.2040. 32Aa 12.2040. 76 Ab 16. 2040. 33Bc
LR A R 1 0.0932+0. 546Aa 0.1441+2. 219Ab 0.3000+1. 082Ac
Volume per
plant/m’® I 0.098240. 589Aa 0.1560+2. 804Bb 0.433641.394Bc
BEMR 1 192.4316417.2016Aa 209. 6332+37. 8730Aa 230.3046+20. 6714Aa
Stand stocking
/(m®/hm*) I 228.243144.2992Aa 232.5423423. 6803Aa 381.92344-49. 3811Bb

TE s AN RS T B 37 [] — M i 40 AR 5 10 38 bk ] 22 57t 8 3 (P <C0. 05) 5 A [l /N I5 5 B 36 7 4l bl w3 TR 32 b 0 AS [) A e ) 2 S 8 3 (P <<

0.05), F [l

Note: Different capital letters indicate significant difference between mixed forest and pure forest in the same stand age (P <C0. 05) ; Differ-

ent lowercase letters indicate significant difference between different ages of pure forest or mixed forest (P<C0.05), the same as below
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Different capital letters indicate significant difference between mixed forest and pure forest in the same

stand age (P<C0. 05); Different lowercase letters indicate significant difference between different ages

of pure forest or mixed forest (P<C0. 05), the same as below
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Dynamic changes of element contents in leaves of F. hodginsii
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Fig. 2 Dynamic changes of element contents in branch of F. hodginsii
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Fig. 3 Dynamic changes of element contents in trunk of F. hodginsii
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Fig. 4 Dynamic changes of element contents in root of F. hodginsii
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Table 3 Correlation analysis between tree nutrient

of F. hodginsii and stand growth characteristics

ity 42 W HBRAM L MR RER
Breast = Volume Total stand
. Height .
diameter per plant  accumulation
C 0.946 " 0.957" 0.934" 0.829"
i N 0.211 0.316 0. 201 0.187
Leaf
P —0.306 —0.462 —0.312 0.058
K —0.512 —0. 306 —0.519 —0.694"
C 0.231 0.134 0.27 0. 085
4 N —0.181 —0.309 —0.205 0.383
Branch ~
0.216 0.145 0.216 0.475
K —0.976" —0.917"  —0.973" —0.842"
C 0.794" 0.723" 0.770" 0.940"
P N 0.436 0.23 0. 432 0.795
Trunk e - . ;
P —0.904 —0.832 —0.914 —0.774
K 0. 065 —0.085 0.042 0.639"
C  —0.744" —0.639" —0.732" —0.978"
i N 0.134 0.039 0.101 0.541
Root . _ . .
P 0.618 0. 456 0.607 0.934
K —0.824"  —0.766" —0.838" —0.520

T % IR 06T R[<C0. 8 KPP LR FM; »x FoR 0.8 [R[ <1
VSRR ETE Y EPS
Note: * indicate 0. 6<C|R|<C0. 8 level significantly correlated; * %

indicate 0. 8<< | R|<{1 extremely significant correlation
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