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R TR ERERET GRS117°57/, 104 26°287), BRE IR,
F—=TESRLFLA S, R ER 2. sha, H IR S &, FFHRE 19.5C JEMRWE
1669mm, ZE % & 1413mm, HIRE B 20—40m, BJE K 30m Z£745, HIRHE 5—15°,111
S B 30— 40°, - HERTE M B K B ML HER 40 3, R AR 100cm RLE, B A+ AB
BEE} 20—35cm, FihPE—E# T,

KR E AR R AR b DR EHORAFAN. 1918410 A, FEILFU
THAERBLEL GEILE F5—Tm BAMERER o 1919 ERBEREL, Huifz A
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2. BHRE5REFHE
FEAZARAR P 1L S TR 3B Y, 45 B SEA BRI SR S AR . 6 SR (BN IR 1% o7 b M
BB, IR 28 L B2 AR AR iR ar S SR ) , E B MRER A R T 2R RO B
(0—20cm, 20— 40cm) B . RREBEKBERSBIESI%EM. BERF 1989 4F,19904
6 AR 11 A% 91481 A, RAKEN ~ERFASH R EROTHE.
AT, RRE MR — R I 1, R R—RKEEEY. £
HETUR R FURL LA, AL S IR, S R AR e,
VPR fE F 3R —— Wabury MRUR 3 SALAE A, B N fRR— 435 s Ak
ER—BREREM &R RIER—E8A RV,
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BEAEGE D, RAROHRELERRA, £ LENEDRZZARETH 3.966F,
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Table 1 Biomass and saturated water-holding capacity of under-growth
plant layer and the litter horizon

#HEEW-E  Litter horizon

KT LE(L layer) F+HEMF +H layer) T R R KR
R VR IEY &y £ YR MR KR Total saturated
Stand % Saturated Biomass Saturated water-holding
(t/ha) | water-holding (t/ha) water-ho%ding it
. capacity capacity capacity
Biomass (mm) (mm) (mm)
F?HTé_:h?j:S*f” 3.54 0,407 4,36 0,574 0,921
%B. S.szk 14,01 1,662 12,01 1,323 3,985
KTHHE Undergrowth plant layer
; (Herb) :
YOS T HARE (Her # A2 (Bush layer) F B B R oK B
Yy é@iﬂ%ﬂ?% E 9y B fsﬁﬁﬂﬁﬂ(% Total saturated
aturate aturated :
Stand Biomass| water-holding Biomass water-holding wates-holding
capacity capacity capacity
(t/ha) (mm) (t/ha) (mm) (mm)
F%ﬁfzﬂﬂ 1.83 4,0 13,61 1,829 2,229
%' g:.z);,;k 1.05 0,111 2,20 0,293 0,404

1 F, H.Ch,S, =Fast-growing and high-yield Chinese fir stand 2) B, S, =Broadleaved stand
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F+HEERKERRW 275 1%, ZARKBENBIEKEY 3.99 mm, ZEARE™
Wiy 4.33 15 ARl FRBEAR, KBEA LEGT, WTFEARMERNEDE
AR RZe A 6,19 15F0 1.74 15, 4B 34 EEEAMRKTERMER K AEHE A
4.55¢/ha , B R INA R FTEAREZHRAR S LR TTHRE
3.2 TEIARSERAR

FEEFILBEER, FEAREEAEARHAS, HERELERAKS, E5M

PUsbE 4 B A SRR MR B, LB B N R L E VT L 58
BiLERE .

MNE2 TR, BARESEKREETREEN 1172, BRAKRY 1.37 &, BAREFHKRE
B ERARMEEE, BRANREE L EIEEELMBAGE 11.52%), RERETN B
1.81 %5, FMEEBELRS BB RERFBRB I FEERE, RANERELEIEE
SIS ERILBE R EM AR 2.0 6%, THESILBIFUEARARIR GE2) . &
B (20— 40cm) 7 E RS . B ARBRREARNRE LhEmES, 1RAE
8 TR

F2 HAKRNZORM NI BEEREHER

Table 2 Composition of soil pore space and aggregale siructure
in Chinese fir and broadleaved stands

1 A& THILBAR (%) Composition of pore space
Uit Depth Bulk eHAE  FEELR  EXAW  BAR
Stand dengsity Capillary Non-capillary  Aeration Total
(em) \ porosity porosity porosity porosity
(g/cm®) (%) (%) (%) (%)
BAREFEK 0—20 1,172 45,65 6.35 24.75 52,00
F.H.Ch.S.” 20—40 1,306 38,40 7.90 22,70 46,30
& K # 0—20 0.858 41.34 11,52 26,72 52,86
B. S.? . 20—40 1,226 42,97 9,99 23,80 52,96
EBELR > 5 mmAkH#E AR >0.2mmANEE & HEgiRR
2z y F Dest d
Lt BALE > 5mm Waterable >o,25§m w0 o ;:i}Ie
Stand Noncap./Total aggregate aggregate structure
(%) Dry Wet rate
(%) (%)
BAREEHK 0,14 14.90 87.37 82,20 6.27
F,H.Ch.S," 0,21 9,99 87,18 75.73 14,42
A MK 0.28 21,54 97,64 86,93 5,30
B.S .» 0,23 28,07 80,21 78,89 13,05

1, 2): BFE1 See table 1
+ gk Rtk R AR R AR E S R E E, R N RS, BN
B REERZ—, WE 2 T, RAREKE>S smm KIaH AR RESEREY
AR 1.45 1%, >0.25mm K F B ik & BIFELAZ R R Mok, i 45 AR Bk 51 =
DEZEHRNLELSRTCGH TFRAR LY TEAEXRLBE IR,
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FeARKT R AR AR LT, AR LR R TR A AT IR
R B A R R RR A 02, R REFGR 3), RANLEAIUR,
&N 2P SBHBAEFEKRIE. BRRAREELRANTRTE N SRSFIRYAR
EFHRE 119 550 1.02 5, RANRERLEEHEN, P K SRS PEERETKRY
1.07 4%.1.25 {5H0 1.32 %, REHWFE HEEES, BRSAREFHRBREARNE, 18
ERTEPBETE, FRESENEAERE FRERAEFRS T B,
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Table 3 Soil chemical properties of Chinese fir and broadleaved stands

+ B HHR 28 28 K = % OB
AR Depth Organic Total-N Total-P hydrolyzable-N Available-P
Stand (cm) matter (%) (%) (ppm) (ppm)
(%)
ZARE K 0—20 3,221 0,114 0,058 117.6 3.2
F,H.Ch.S8.” 20—40 1,161 0.052 0,037 53.2 2,2
Z R B 0—20 3.825 0,116 0,059 125,9 4.0
B. 8.7 20—40 1,314 0,064 0,039 54.6 2.6
E %W CEC SRR NE  HEAFE  pHECKR)
VST Available-K omwmmi)emﬁxgww Base pH
Stand (ppm) salt saturation (water
(me/100g+) (%) extarct)
EAREEK 99 12,48 3.13 25,08 5.49
F.H.Ch.S8,” 89 8,84 1,00 11,31 5,28
K A 131 12.86 3.92 . 30,48 6,01
B. 8.” 86 9,05 1,88 20,77 5,80

1, 2): BFE 1 See table 1

T T R S R A/ R R B R IR AR R S i ARSI R R
kR, SIEREGE 3), RAMEE SRR S E BRI ARETHK 0.79m ¢/
100g +, #hE AR A ALK 5.4%, HAKBREAMNE 13 oH EFH— R
BN, R5RAKER ERE I TREEHBERRSRERFFEX,
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BB SRR RS, SRR (R 0 SR IRIREE, Rl BEH IS
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Table 4 Activities of soil enzymes in Chinese fir and broadleaved stands

H%m + B ¥ 1 8B 13 -3 EAM
Depth Invertase Urease Proteinase
Stand (cm) (mg/gF+) (NH; mg/gF4) (mg/gF+)
BAERH® 0—20 1,75 4,840 41,408
» 20—40 0,83 2,771 29,373
F.H.Ch.8, 40—60 0.60 ‘ 2,214 21,440
F 0—20 6,63 5,627 42,675
20—40 5.30 2,642 30.765
B S 2)
b 40—60 1.40 2,358 25,780
oo mm B (B B SELYE FHALE
Acid phosphotase Catalase Peroxidase Polyphenolocidase
Stand P 0.1V KMnO, (BR&TEmg/ (MR FHme/
(mg/g¥ 1) ml/gT 1) 100gF 1) 100gF +)
BAE bk 1,267 55.0 32,019 8.490
0.820 30.0 25,029 5,359
1)
F.H.Ch.S. 0,410 19.0 23,063 5,218
ok M 1.625 92,0 35.381 3.785
0,980 60.0 28,305 3.295
B S 2)
M 0,420 35.0 23,653 1,815

1), 2): WE1 See table 1

MF 4 RTTRLE H, AW AL iR B s I L AR E =K, TS B
RS RILEAZ AR FE =D EMEABRRELREELIBPN—F L8R, B
TR, RIAE DB AR ES Y, Fit, SEARMML, RARK L EBEEBEERE,

ML B AR L, BRI B AR SG , 3R WLIR 5055 B8 1 A0 IR ZELR% 7 5 R 5
EHEARBRERTE,

3.5 BAKRESRARELEALESE

EARRBREAWRE, B TZEAATR, WHEy2EtE, RERARPERR
RoyEm, TMAELBEESRARPERRA. SWERKIGE ), BAKEE
THEO—20cm) B BERAZAREFT R 2.03 5%, LERRE MBS LIERBE 4K
5 EVER BB AREFHRK, S RRBRRBARWE, R L EH YRR B
T, BB NERBER, RAKEE LEE ERRERBEREZARFEHRE 1.31 4%,
Mii—ERE LT LENRERE

TP REREER TREMEREGE NSRS, —RFTEL 3 FH O, fn
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B, BARBERIEZH,



3 BEES: HYREEARBREANE LEIEAELOTE 241

%5 HAMSRANLRREY R EAEE

Table 5 Number of microbes and biochmical activity of Chinese
fir and broadleaved stands

B MEWER e Respiration
)
R Depth nu‘mber of o o R0
Stand microbes : ¢
(cm)
(1077 4 /g) (11/kgF £ +hr)
BAREEK 0—20 7.68 3,9728 3,5258 1,13
F.H.Ch.8.V 20—40 5,13 0,8935 0.6329 1.41
# A # 0—20 15,58 4,6938 4,3538 1.07
B. 8.7 20—40 7,02 1,4235 1,2813 1,11

EEFBRE Biochemical activity

A RR

Bk pny Wi ERY e SRR RN
Stand Ammonification Nitrification Eg:&%;n D%%oglﬁ?ﬁigl:en
(NH,-N mg/g¥++)| (NO,-N mg/gT+£) (N mg/gF1) (%)
EAREH® 0.,0468 0.0183 0,0295 0,7128
F.H.Ch.8.” 0.0180 0.0032 0,0098 0,5628
& KR M 0,0612 0.0231 0,0498 1.0782
B. 8.” 0.0272 0.0048 0,0162 0,5630

1), 2): W#1 See table 1

4 MNE5HE

4.1 70 EEBREFHR SRR, HELBRARAREE, B 2REEEEL
B ZeR AR 50 %, IEESARS BB R FARME 50%, i LIEFELRAR
K 0.314, THRECTES, THENRRERTRSRRD . DEANBEERRK, 1EF
BB & RRER S, DB A THRENHE., X5RAWEE B & Wem kb
B, — 384 45 TR, RE AR SR K 32k, I _EASARTF A4 A R BEEE e AR, 55 45
W 5 AR e M TR L Ze ARk, B R BRI R ARREEH R, BERRE
MEBEREBEA, TEENTHREENBE,

4.2 RBBRSAREERRECHET, R TEDBRAERGVELZRKEL). REL
B>0.25mm KFEAH B RASBRE (82.2%) . WA RKMG6.27%), RKELHEEL
BEERIESES RS 52.00% F1 24.75%, IEEEIRE BIABERFRK. RELEHN
REBRRELPETIRAES, HOOENENKE. TRBRELEETFRR XRZA
R AREEETWEBEREZ—,

4.3 EHWSEKETHTAERATERS (BB ARREHM, W RE ST
MR AT BN, AT &R AMESIE, MREE SEHORAN, FEERRERK
R —EL. ERRAZAMRABARAIKREERA LIRS RERN, MR
BT R, B B R TEERKREGEE, FMATH MR E, TETHNE
BZHWN. I eE— gy B R A BB e o Franm @ f, i B T WER
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STUDY ON CHANGES OF SOIL FERTILITY AS AFFECTED
BY THE REPLACEMENT OF BROADLEAVED STAND
BY CHINESE FIR STAND IN NANPING

Yang Yu-sheng Li Zhen-wen Yu Xin-tuo He Zong-ming
(Fuiian Forest College, Nanping 353001)

Abstract

The changes of soil fertility in a 70-year-old fast-growing, highyield Chi-
nese fir stand, which was originally occupied by a broadleaved stand, were
studied for 2 consecutive years in Anchaoxia, Qihou,Nanping The results show-
ed that the soil fertility of the 70-year-old fast-growing, high-yield~Chinese
fir stand had declined obviously. In comparison with the original broad-leafed
forest stand, the Chinese fir site showed increased soil bulk density, decreas-
ed soil organic matter content and nutrient element concentrations, and dimi-
nishing soil enzyme and other biological activities. The reason that the 70-
year-old Chinese fir stand still maintains relatively high fertility is that the
increased undercanopy space facilitates the maintenance of high species dive-
rsity and biomass production.

Key words Chinese Fir Stand, Broadleaved stand; Soil nutrient; Soil
enzyme activity; Soil metabolism



