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3. B ARl AR B TRRF ST ey, S BEBH 550025)
WE: [A8)] AREGARRLZTE T L EM Pinus massoniana % F XIER AW Hve, [ F& ] AxmFiLg
REZZIFMRA B R 5 EG BANKL § KRB, L ARAK, L AREE RSB, HZ0FN KR EEEHET S AR
WFREREAGP R, [ER] EARBROIBAIR. AR AR, 247, &5, B, JRBE, A AR R
BoMARE TR, 2L Y, LPANA. 2R, BBR. &4, &8, RABHFGRELMEFLF (P<0.05); &
HRIERG IEANR . AR, MR, 247, B4, 28, R, BEEBRESXAE TR, 23¥mi4, &
bAR. BMRER. A4, AT, A%, RABHR TS EFIE (P<0.05), [2REAEIKER AR KA RE
FOLERMR. A4, BB, REBERESRER AR, L FRMRAAEF B F (P<0.05), EHEHERELSHH
BemA A, R EFFRDERWKRS LEIEH 263N F o EAE R EFR2HE (P<005), £F £+ 1F2FH
(P>0.05); it A AREE Rt LIEHEIEAFN AR EE (P>0.05). [4# ] £ A RAEREF AL Emmiky L3
e iy Bl R GAEE R, st Ry LRI G R BZAETLEL; AR FT IR FAREE, B 1
%6 %19
KA AW LB, HARLET;, BARBK;, BaRRAK; BARKET; AN, gk
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Soil fertility of Pinus massoniana forests under different near-natural
management measures

JIANG Shikun', ZHOU Yunchao'?, TAN Wei'?, CHEN Zhu'?, HUANG Jianfeng'

(1. College of Forestry, Guizhou University, Guiyang 550025, Guizhou, China; 2. Institute for Forest Resources &
Environment of Guizhou, Guizhou University, Guiyang 550025, Guizhou, China; 3. Research Center of Forestry

Information Engineering, Guizhou University, Guiyang 550025, Guizhou, China)

Abstract: [Objective] The research aims to study the effects of different near-natural management measures
on soil fertility under Pinus massoniana forests. [Method] In Kaiyang near-natural management project area of
Guiyang City, the near-natural selective cutting, near-natural thinning, near-natural tending, and the control
group were selected to comprehensively evaluate the impact of different management measures on soil fertility
under P. massoniana forests. [Result] The mass fractions of organic matter, soil total nitrogen, alkali-
hydrolyzed nitrogen, total potassium, total phosphorus, available phosphorus, urease, alkaline phosphatase in
near-natural selective cutting were higher than those of the control group, showing an up-going trend. The mass
fractions of organic matter, total nitrogen, alkali-hydrolyzed nitrogen, total potassium, total phosphorus, and

available phosphorus were significantly different(P<< 0.05). The mass fraction of soil organic matter, total
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nitrogen, alkali-hydrolyzed nitrogen, total potassium, available potassium, total phosphorus, available
phosphorus, and sucrose in near-natural thinning was higher than that in the control group, showing an
increasing trend, among which the mass fraction of total nitrogen, alkali-hydrolyzed nitrogen, total potassium,
available potassium, total phosphorus and available phosphorus had significant differences (P<<0.05), but the
mass fraction of urease showed a decreasing trend. The mass fraction of alkali-hydrolyzed nitrogen, total
potassium, available phosphorus and urease in near-natural tending showed a decreasing trend, among which
the difference between alkali-hydrolyzed nitrogen and total potassium was significant (P<<0.05), and the mass
fraction of sucrose showed an increasing trend. The comprehensive evaluation scores of soil fertility in the P.
massoniana stands with near-natural thinning and selective cutting were significantly different from those of the
control group (P<<0.05), but the difference in tending was not significant (P> 0.05). The effect of different
near-natural management measures on soil physical indexes was not significant (P>0.05). [Conclusion] Near-
natural thinning and selective cutting can significantly promote soil fertility of P. massoniana forests, which is
of great significance for maintenance and improvement of soil fertility of P. massoniana forests. The effect of
near-natural tending on forest stands is not significant. The near-natural management theory plays an important
role in improving forest soil fertility and sustainable forest management in Guiyang. [Ch, 1 fig. 6 tab. 19 ref.]

Key words: forest soil science; near-natural management; near-natural thinning; near-natural selective cutting;

near-natural tending; Pinus massoniana; soil fertility

I HABRMREEIC UIEE . B, FEAOR KR BB S0t EEHORRRIE, 3B SR AR GE IR Y 7k 22
AN, S [ SR 2 E A PR T AR 15818 ) i AR AR P i AR AR B T R A R T AR Rpa 2
M EEEEIEAL . T FARZE XIS 0 ) B [ N b O A ARG . R AR R R I IR A
SR B B RN Pinus massoniana AR 1580 S w3 . AR TG PERG R . RIEEE G 0 . A
PEREREE , JF Hor M 28 22 AR RIR FEEOR o SR BRAED N I F AR BRARE AR XTZLHS Pinus koraiensis k1
oyt h R R . R, 2. PR A, R . BUSCE 0 R s TR AE MK
g% o KIREEEAEN XFIRILTE A Larix gmelinii N TMGE ARG J5 &3 : Mo HIERUE 2R, A
BT A RERHDIN . BIOR SR il T [ AR5 ILAE T Vernicia montana MREGXT LR BL, 3K H 2R
OB TAE A AR IR K & . AR . AL S EER s T T AR (H T 555 ZE oK A
Fraxinus mandshurica M4 175 ¥ Larix olgansis N THMGE HRAE TR . ITARILE R HIESE .
fLBREE . S KRR EER . HREEET WAl THLIE . BET, X TIE HRSE X LIy R Y
Wl AR R AEAE—E 25 57, 3 HARGE R IENE T2 g b e e T - S0 S e — kit , WA 455
& RIENE T AR AR AR L T8 A . 3 ARS8 B AN RIS i X A [RTH AR E FE A AR - ST g i 5 i i 1 A
AHCHRIE o ASFFEET XX LRI, SBT3 A RN RIS R i S BAMAR R IENE S ny s . feee . B
febr, DImmdERIEM Mo LI 1097284k, il B AR AR e AE o B A HE) PR A AR

1 B KB

WIS TS0 ST B AR A ETH X (26°48'~27°22'N, 106°45'~107°17'E, PRk i
1000~1 400 m), MBI 3, AESPREE RAF, FEMTTOH, Ja 0 o ek i m s, 2 A s
5¢3}- Bl Fagaceae. #iFl Lauraceae. ILIZ5F} Theaceae . & H Fl Aquifoliaceae 55, FEIT A LEM . £
LW# Pinus armandii . ¥R Cunninghamia lanceolata. 75 X] Quercus glauca. 4% Populus tomentosa . Ft5
ME Betula luminifera, WA Liquidambar formosana ., F&#§ Cinnamomum camphora?s ; MF A ¥ Y
Rhododendron simsii. ™ 5& Coriaria nepalensis . ‘K Pyracantha fortuneana. ¥%Af Myrsine africana 55,
IR EEECR . MR A EE R A K IR . T H XL R g SRRy, 20 R bk . rhildbk . im 2k
3R, RIEATIE AR ERIMAT AR BE Ik 0.8 DU b, M R DI | AR F . IR AR
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A1) e xpy xoy x3. xg AEIEAC TR ARTE MR P BT A, d a0 S0 AE 4% L T 4 A i SR
JEAE, HARBOR R WOZ A bk B0 FL S RAME K, X EEMEAE 0.1~1.0 Z N 255G SRAMA T4 100+ 0
HE 3 HE bR R A AR R A, DR (e [ 5 2 Ok b A R A T LR ) ) L SR 205 R 0 A 2 M ) L AR S
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x1 DEMREERHET=EE

Table 1 Value of the turning point of the membership function of P. massoniana

eyl AWLBU(g ke ) RN kg') WA/ (ng kg ") 2H/(g kg A (mg-kg ) B/(g kg B/ (g kg ")

x| 6.00 0.50 30.00 5.00 30.00 0.20 3.00
X 40.00 2.00 150.00 25.00 200.00 1.00 40.00

Heffrid pH WRES/(ug g™  THEWERS/(mg-g ")  BAMERERRES/(mg-g)  AE/(grem”) TKE/% SFLBREE /%
x| 3.00 0.11 20.21 1.25 0.82 1.00 60.00
X 3.50 1.28 39.88 1.85 1.00 17.00 70.00
x3 5.50 1.20

X4 7.50 1.40
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23 HEAE

K FH SPSS 24.0 Gi it/ Mr ok 4 X IT A SR 2278 55 % B 4% + 520 1 48 bR b AT S AR ¢ K656, ASr#T L
H AR 2 50 IR N ) & i bR 22 2 0 W 5 AR . R A Excel 2016 X BR i 49 5 19 45 Fe hn il e ik T
DLEDULA TR HE T 9% IX 45 LRI NE T Fe bR As 4k 1)

PR CEBUEBL, 454 SPSS 24 %4510+ 1EAE S8R xk2 TERBAHEERERS
ﬁﬁ?jﬁ}&ﬁﬁj}'*ﬁ ) %ﬁly{j’[\ii%ﬂﬂjj o EEfijéj\ﬁj\ Table 2 Main components of soil fertility index
Brg ey 34 E80r (€ 2), B ERHELEE LR " Y Y
LT R AR AR e AR B ER S B, T A AL 1.510 174 4 02267335 0.9148574
IR Ay, RIS T AR S G X 09343244 —0.216 0280 0.526 2000
TG AT AKX GEITFMTE PEAR 11184693 09753223 0.743 2952
D=W\Y\ WYt WYy, Hode Wy, Wy Wy has il FEHXTIE 0229793 4 0.5643442 0.4452532
SRR AL AT IH— BRI, Y, T, nE 15221347 04807255 0.197 1843
Y o IR e bR 3 AT - HXM 15220715 05482711 0298588 1
3 4%
3.1 YEBiERTH *3 EEATRZESX R T EYIEER
XM TE , HENAE 1.0~1.4 B, k3 24

E‘[%l] . I‘ETJ /ﬁz 5 *%/ﬁz + ;[%f gi%ﬁﬁﬂ ZFX;J— Jitc] , ;H\‘ |:i:| j:%/ﬁz Table 3 Comparison of soil physical indicators between different near-

B o ; . . Ef:' = ; - < . natural management and controls
igﬁ%i%&jﬂzﬁ‘ L, B Eﬁ (P=0.05); % THEEA RTE(grem?) K% HALBREE/%
FHERREANTHE, ZRARE (P>0.05). [H

TEE TS T PRy T SN o o
(P<0.05); LH HIEEHKE/NTFXE, ZRAE ‘

% (P>005). FEH T 9 B ALBREE /0 T4 e
B, ERBE (P<005); HEH/NTFAMIE, ZRA PRARNT R 0.83 12 69
B3 (P>0.05), wHE 1.03 15 61
32 fpesfeinasiy E/A=pOl 1.04 15 62

VR ¢ ekt 7oA. R Rl SR e 20 5 %
MR 25 B3 (P<<0.05)

R F 400 7 22 2 ) %ok T A bR - M R A F
7%, EHDEWE KN pH By 3.5~5.5, % 4
AIHL: £ 2B S X RS L HERR B YA TR ROIRAS . H2ER A B (P>0.05). S HKM A .
WA . AER . 4B, EAEE TR B R TR, HEFEE (P<0.05). HHEA MR R OEGT H R
BHEATXE, 25 8E (P<005); HHELTXE, ZRAEE P>005. MTkE, AWK, &
A R . M. SRR SSCS I, 2R AEE (P>0.05), HAmkm A ES
% (P<0.05),

*4 EEATEEZEEESWRIBUFRERILER

Table 4 Comparison of soil chemical and fertility indicators between different near-natural management and control

e UL/ R/ TR L e T/ S/ TR/ .
A S _ _ _ _ = _ _
(g-kg ™ (gkg™ (mg-kg™) (mg-kg™") (mg-kg™) (mg-kg™) (gkg™ P
[) 4% 22.70 0.61%* 146.69* 447.90* 60.22% 320.73* 5.03%* 456
() H X e 22.38 0.46 79.91 408.87 58.30 296.56 4.10 4.55
Bk 19.36* 0.68* 119.01* 532.51% 59.88 200.50% 3.75% 4.65
BT R 11.89 0.32 79.94 386.70 59.91 140.94 2.46 4.64
H 21.99 0.77 114.32% 475.70% 59.98 245.60 5.40 4.60
EXTR 22.19 0.71 126.74 505.67 59.90 245.73 5.21 4.63

AL FHAGI AT AT . *FoR [P 2 5 %) IR 22 5 1 3% (P<<0.05)
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Figure I Radar diagram of the membership degree of near-natural and control soil fertility indicators
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