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B [k | vl B b dg I A Hb R AR AT AR B 69 Lo 4 Castanopsis hystrix A TH# | 7R & & % Michelia chapensis A T
AR AR A BRI R, AAE BT AR LHE (020 cm) A, AR, AW REsHREFTHME, [£R])DA
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GEEMRFTAHARBETSRLZS LN, RALELENR, RIS ERPRERTHAAZASKRES LR, mEHE
BRI, AL | RARILE 3RS PH AR F L F(P<0.05); AErreds ik, ALY ARG EERRT,
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Abstract: [Objective ]The similarities, differences and inducements of nutrient distribution between plantation
and secondary forest were analyzed, in order to master the situation and dynamic law of nutrients in different
parts. [Method ]The leaves, roots and soil (0-20 c¢m) of the Castanopsis hystrix plantation (CHP), the Michelin
chapensis plantation (MCP) and the secondary forest (SF) were investigated in the southern subtropical region
of northern Guangdong. Total C, total N and total P concentrations of litter, roots and soil were measured. [Re-

sult] (1)There was no significant difference in the concentrations of C and P in the litter among the three

Wk HIH . 2019-02-22; &1 H# . 2019-06-05

HemH, =17 BEFESH LI HE (SQ2017YFSFO30111) ; E R A AR =& 4 m F ¥ B 5 A
(31570594 )

e AR, W FRMAE B2 0F5E . E-mail: 1842777638@qq.com, MAE1EH . Ihok, BFZE 6, MEEFRM
B ST MO . E-mail: gdsunbing@126.com



537 B 1 ZEAE LA b 3 Fhobk g 0 9 AR AR - A A A A T R AR 19

stands (P>0.05), but the concentrations of litter N in the CHP were significantly higher than those in MCP
and the secondary forest. The roots of C, N and P concentrations were significantly different among the three
stands (P<<0.05) and both N and P concentrations were MCP>SF>CHP. The C, N, and P concentrations in
the soil were significantly different and both were CHP>SF>MCP. (2) All the three stands showed a C/N ra-
tios of roots>litter=>soil; while CSP and the secondary forest showed a C/P ratios of roots >litter>soil. C/P ra-
tios was litter >root >soil in the MCP. N/P ratios was litter >root >>soil in the three stands. C/N, C/P, and N/P
ratios were not significantly different among the three types of forests; C/N and C/P ratios of litter were highest
in MCP. All C/N and C/P ratios of roots were CHP>SF>MCP. (3) The N and P concentrations of roots in
CSP, the N and P concentrations of litter and roots in MCP and the secondary forest displayed a significantly
positive correlation (P<<0.05). There was no correlation between C/N and N/P ratios in litter and roots of the
three stands (P>0.05). There was a significant positive correlation between C/P and N/P ratios in litter, roots
and soil of CHP and MCP (P<<0.05), while C/P and N/P ratios of the secondary forest only showed a signifi-
cant positive correlation (P<<0.05) between litter and soil. [ Conclusion JRoots of different stands displayed dif-
ferent laws of soil nutrient absorption. Compared with the national average value of soil nutrients, the study
area showed a pattern of high N and low P, indicating that local soil was limited by P. Therefore, P can be ap-
propriately applied according to demand to improve soil nutrient quality. [Ch, 3 fig. 4 tab. 36 ref. ]

Key words: forest ecology; litter-root-soil; ecological stoichiometry characteristics; Castanopsis hystrix planta-

tion; Michelia chapensis plantation; natural secondary forest
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% IRB &% Michelia chapensis J& K 2l Magnoliaceae % %€ )& Michelia %), BARSALTME, &
5 A R R, RS A R A, BN R e T S R R Ik 64.53% ™, B E TR
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iR ge X, XPLLHEMR . SR B S SRR A R BIF TR G, 3l 2k XA [R) AR 43 55 40 Jo 6 0 B A 2 3 B Y
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e, EZ WK AE RIS . AT 19.9 CC, TEREMIZ 300.0 d, FEAK I, 4T REK
A 1460.0 mm, HHERRONLIE L ERYVE, 7E 2018 4F 3 A MINLLHEA . 4R B & MRFIR A bR 3 Fhpk
gr, BERRON 3 ANESL, WEHGE BE AR R AR — 2, BRI AU 20 m x 30 m.
CLHEARAR T M RERE AR 2 E A LLHE . 2K WILE 5 Michelia maudiae ; REA)Z FE 2 A1 Piper
wallichii . T8 R 55 Mk Allantodia matthewii . 53 W8k Bk A diantum flabellulatum . ' B 5 5 MO Al 9%
ANZFEAARMEE . MW Ficus hirta, #2511 Maesa japonica, # 111 Dichroa febrifuga; A2 F5HAH
#2111 % Alpinia chinensis . K B} Polygonum chinense , WM %5 Isachne globosa, KA MIr K2 T2 A1
i Machilus pingii, R Schima superba, TR Ziziphus jujube var. spinosa, #i K2 F Neolitsea aurata,
¥ % 258 Schefflera octophylla; MR ALBHEARZ FEA Ak . TCEEHS Ficus sarmentosa var. impressa,
W Sarcandra glabra, /W4 VT Ligustrum quihoui; WAJZ EEG A . L2 R 20T,
BEHE O AN L S B A R DL ER 1 R 2,

1 FEARSIFREERFER

Table 1  Basic conditions of arbor layers in different forest stands

My 5 /m M 42 /em /(bR -hm™) BT i/m 9ENES T4 /m
ZLHEM 12.49 + 0.91 17.44 + 1.77 706.00 + 48.95 6.65 = 1.30 0.83 = 0.09 366.00 + 28.44
SR B 9.66 + 1.98 14.20 + 2.68 978.00 + 127.33 427 + 1.31 0.80 + 0.08 284.33 + 52.64
A 8.83 + 0.46 11.54 + 0.48 1 419.50 = 71.85 4.83 = 0.39 0.70 = 0.05 353.33 + 26.16

VLA . BUE N - S (bR 1 152
r2 AEMHSHDLE(0~20 cm)IEELIER

Table 2 Soil physical and chemical properties of different forest stands
o o AHHLB/ PR B 72 fhe A/ KA T LB/ L% T i) 455 7K 4t/
(g-kg?)  #/(cmol-kg')  (grem™) (g-kg™) % (g kg™
ZLHEM 418 +£0.10 3840 +3.13 1422+449 1.01 +0.10 446.67 +73.04 57.19 +4.64 64.66 = 2.86 544.24 + 99.00
SREFEM 426005 2974+ 139 1057 £5.60 1.13+0.09 346.04 + 49.85 51.41 =3.16 56.69 + 2.94 431.56 + 53.86
WA R 437 +0.07 33.89+3.10 698+ 131 1.34+0.11 24345 +3439 3997 +2.07 4533 +2.06 258.77 + 43.49

UL . B D~ 3 {4 1 i

12 HmRESLE

TERRASFEHL N F IR Mg AL ORI B VR R AE O AE RS LA 1 mm € e 19 A i s
Filmx 1 m, FugfiEHmE 0.25 m, HEZA LW (PVC)EE @ ETe £h a8, BRI
KH 6 em HEN K “MEAET HOSHURERAE . AR R A HON R TERE LN R A 0~20 L2 AR R,
PRBERR ML A IUOREIE B AR 6 em IAREATRAE 0~20 cm + 20+, 4 5 R AFH IS0 E0 =
JATE M ABEAE T 70 CHE R, DR 40 i, AT 2, 24, 2S00, wARRN IE
40 BRYMTHELER K T ok, WHEARR, Ko%, HIE—-HSH TR, 55— 60
Hifi, HFE ek, 5. 2.
1.3 #HmillE

WRIEC R A BT ) PR A LI T O R ik . 2R . SR E0NRAI . Y. R L
R FH H A% TR AR - INARTE I 5 5 M) . 20k Mk B R - A AL & (HLS0,-H0,) T & WL, TH A1
R AL A2, e, K20k MBS AN E, SR HAH R L aRE,; HIEEA .
ST 50 R R T -2 18 vk R S SRk Al Al - B B B L Bk . B S B AR R R
1.4 HHELIE

H Excel 2007 #4784 5% 5838, SPSS 19.0 17804 0 81 . X 3 FoM o UL S Fh ik 17 IE 84 56
AFFA LS oA IR I T X B 4, R AF A IES A, BR300k, SHREf ik . &8 . &
DL Rk B . BemiE H . U8 LR R R T 2270 M (one-way ANOVA) 1) /N 2 35 (LSD) % 547 25 5 P 4G
55, FIF Pearson AH G 43 A7 F Il U9 43 B XA 5 B 0 LE | BBl LU L UMl LU R AT AH OC 1 2 BT R A Tl
4, H Origin 9.1 fE,
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21 AEAMRSEBBAEH-RRE-TENESHR, 28, EHREHBUST

B2 3 I, ZDEMR Ak . AR B P . AR R R g 22 R 3 (P<<0.05), T A
J A AOTE B 22 R (P>0.05) 5 AR B SRR T A B R VE I AR R R A B 2
(P<0.05); WAEMAm, 2A ., SRS BERET . RRM g2 5 8% (P<0.05). %
I v 1) 4 i RN 4 I it 0 BUFE 3 RRORR Gy (A1 200 I 3 ME 25 5 (P>0.05) 5 3 PR A JRTE T AR R A 1R
SO B AR R > PR VR > 0 A U S O S R VR >R R > 2T HEMORITIR A AR
() A 0T a3 BB O R P > AR R > R AR B AR A BRI - O AR R > Ve > HHE, X
SR AL, 3 R R TN R AN AR B B AR S AR > ZTHEAR, AR FR RN b i A ) 43 ) 2R R
WHEMS IR B & > LOHERZLE MR S IRAE MRS IR B &2 W TR BESE, IR E & M I8 & i
RATCEE 2R (P>0.05), LR A AR 22 57 8 3 (P<0.05) ;8 7% b A0 4 38 v iy 4 105 2 o 4508
RELLHEMR > KA IR B S M, R T AU BRI R R BB AR > IRA AR > SOHEAR O TR Xt
F a8, FE 2B R AR>S AR IR B SRR, RR TN R B SRS KA
AR>S LTAER, LHEP A BN LR S IR B SRR A

F&3 IMHSBAEH-RE-TENEKR, €8, 2BRRESY

Table 3 C, N and P contents of litter-root-soil of three forest stands

ey Af/ (mg-g™) 2%/ (mg-g™) 2/ (mg-g™)
Al P EFA Rt JH HE# T4 JH LEEA + 4
. 445.22+4.23 465.10£2.81 38.40+3.13 10.60+0.30 5.67+0.33 1.56+£0.09  0.39+0.03  0.37£0.04  0.38+0.02
Ba Ca Ab Ch Ba Ab Aa Aa Ab
IRE T 463.76+6.23 484.18£9.47 29.74+1.39  9.08+0.28  8.86+0.97 1.21+0.05  0.38+0.02  0.54+0.07  0.27+0.02
ESYIN Ba Cab Aa Ba Bb Aa Aa Bb Aa
Vet b 455.80+7.98 486.81+6.65 33.89+3.00 10.37x0.54  7.48+0.36 1.44+0.10  0.45+0.03  0.37£0.02  0.270.01
Ba Cb Aab Ch Bab Aab Ca Ba Aa

YL AERS PR R A — AR o AN R A3 (0] 28 5 35, R [R]/IN'S 5 R s A IR 2 23 AR [] w4 i) 22 S 12 35 (P<<0.05)

22 AEMSEBFEMH-RRE-TENSHK, €8, EHRULFITE ST

HH 28 4 AJHT. ZDHEMRAY AR L L R AU BE LU ZE PR V5 it | MR R ORD b 34 25 S 35 (P<<0.05), Bl LU AE
LHEMPRTE M SRR TC B E 2R (P>0.05), 1M 38 5 &R A Y 2 8] 5% 22 5 (P<0.05); k&
MK B B AR LR B L A AR R AR VR R 22 RN B (P>0.05), e RIS A MK ER D
F(P<0.05), ABFLAEMIEH | WAL b 225 8% (P<0.05); AR, Wik A A uE
FeAE P& | AR AR L rh g 22 R B3 (P<<0.05) . BRATE 3 Fiobkor i AR 22 > Vs it > 13 fr
W LU LT HEAR RN A AR T 38 AR R > R b > £, AR SR B SRk o A P > M R > 4 AL
FELTAEAR . IR B A AR A MR 38 R VR I >R R > 1 R HERR A LA LD AR . SR B S AR A
RS (E 5350k 24.48 |, 24.60 F1 23.41, H7E 3 FAR S A1 10 22 AR B 3 (P>0.05); JA7EM . £HERIR

R4 ITHHTBEMH-RE-TERRALL, TR, BRBELL

Table 4 C/N, N/P, C/P stoichiometry of three forest stands of litter-root-soil

S A e wh Lb AL
JH EFA T JH A ot i ot A R
p—” 4221£1.03 83.94+4.10 24.48+0.76 1 178.37+83.39 1 382.40+132.19 103.94+9.43 27.93+1.98 16.37+1.22 4.19+0.25
Ba Ch Aa Ba Ba Aa Ch Ba Aa
KB H 51.51£1.87 62.52+9.61 24.60+1.05 1239.61+67.34 1 145.32+235.05 118.08+12.94 23.99+0.67 17.66+1.25 4.95+0.70
ZMH Bb Ba Aa Ba Ba Aa Ca Bab Aa
VA 4520+3.18 66.19+2.91 23.41x0.77 1071.28+102.14 1 330.84+52.26 126.83+£9.62 23.44+0.95 20.17+0.45 5.39+0.31
Bab Ca Aa Ba Ca Aa Ca Bb Aa

YL . A RS FRROR R — AR AR R 50 ] 28 57 3%, R [/ 7 RE 378 AR TR 28 3 A [R) A4y 0] 22 52 1235 (P<<0.05)
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FRINBR B LEAE 3 R 8] 245 22 5% R B 3 (P>0.05) ; TR ABE LLAELLHEAR | R B & SEMORIR A AR 24
3R 419, 4.95 Fi1 539, HAE 3 Fhbk o] 22 38 83 (P>0.05), i 8 7% AR 2R 28 LL7E 3 Fhbksy
[E] 358 22 5 . 3 (P<<0.05) .,
23 AEM-RR-TEL®K, 28, £B5LEITSNEXES T

HI T 1A AT ARG BT HE MR R 4 B2 0 3T 1 0 B0 I 3 TEAH G OC & (R=0.507 9, P<<0.05),
JRVEM 5 A 2 A MR AR B3 (R>=0.135 4, P>0.05; R=0.274 7, P>0.05)., KE &FEMIEE
HFIRR 2 04 B AR B IE A 96 (R?=0.716 9, P<<0.01; R’=0.765 1, P<<0.01)(F 1B), WAHIH
5 FIAR 2R P 0 4 BRI A i S B IE M6 (R?=0.821 6, P<<0.01; R’=0.771 9, P<<0.01)(& 1C), 3
T bR 23 1 398 4 SEURI 4 Wl 0T 6 40 BORE QPR AN B 3 (P>0.05)

ot X R ST bR - HERR A EE S AU H R A 3 IE A DG (R?=0.721 2, P<<0.01), Py FIR &
R L L 5 AU LU AR GG R AN 1 35 (81 2A) 5 Tt | AR &R 1 58 =2 i e i b 5 06 LL 2 R AR 0 3% OF
5 (R*=0.747 9, P<<0.01; R>=0.893 6, P<<0.01; R>=0.663 5, P<<0.01)(I& 3A), ‘K& & %MK A
PPN AR R A LS R B A D OC RIS (18] 2B FIIEL 2C), TRk b 5 U L 2
IEAI S (R*=0.602 5, P<<0.05; R’=0.527 6, P<<0.05; R>=0.911 6, P<<0.01) (&l 3B), W‘EAKIH &M FI+

0-6 A awiteik . M ommAEwsKk, o O comak "
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=05 =~ »=0.0679x—0.0645,4° 0.5 R=0.8216 A
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9904_ H N o0 R’=0.7651 ?004_
< 03F ¢ £oe 4a J04r < 0.3F :; ¢
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Figure 1  Correlations between N and P concentrations in litter-root-soil of three forest stands
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Figure 2 Correlations between log-transformed N/P and C/N in litter, roots and soil of three forest stands
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$=0.663 5x—1.6417 o/ y=1.2321x—4.2945 /:,r' R'=0.8243
1.5F R=0963 8 1.5F R*=0.9116 1.5 'u
1.0 1 1 1 1 1 l 1.0 oo 1 1 1 ] 1‘0 1 1 1 1 1 J
4.2 48 54 6.0 6.6 7.2 7.8 4.4 5.2 6.0 6.8 7.6 42 48 54 6.0 6.6 7.2 7.8
lgr e lgr Bewk lgr W I

A JF{EH o IR &R o + 15
B3 3#hsAET-RA-LERA LS BB (AT )X X ZR

Figure 3 Correlations between log-transformed N/P and C/P in litters, roots and soil of three forest stands
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SERR B L5 AR 5L B S IEAOE (R?=0.676 4, P<0.05; R>=0.824 3, P<<0.01)([¥ 3C),
3 itk
31 FAEMH-RR-TES2K, 28R, £BREBSHEE

JRTE N IR E R R HEANR IR 1) R BRI, AR AE K B R AR R Y A
FH R B Be AL 22 VR T b T 54 990 09 43 K A DL 53 ik L TC AR /N 3 F BE 25 R WM, R 9 i 3% 40 5 0 i
YNGR GE I s S SR SR U [ A WA el AL S AR M AR Sl S A N a4
SRfRRIEMA G, bt R EE | SALEEE | i PR 20 B 20 2RI 2 20 4R 2 B0 R E A s 5
FAH T AAEDL . LLHEAR SRS S SRR AR AR 3 FloMR A R Ve i A L A T A A B AR T AE BRI
RS 10.93 F1 0.85 mg- g, HJE AT i AU WK TR w3 A] RS AN R R A B
A SRR DL RS M /NSRS G . RTE IR A . R BETE 3 MR T i 25 e, (AT HEMR YR V5 i 4
R A3 B0 S T S AR AR AR, R IV RS R R IR o 2 IR B SE AR, U 4T HE AT 3R S
U 34 BB 77 77 T A8 B SRR IR AR ARG

AR WICR . B E B E ™, VOGT 4E200% B . 18 i 40 AR J8 4% 159 368 3] £ He b il 4
. EUHE T H LURVE O ZDHEAR . S TOMORT R AR AR AR FR 4 RN A 5 o BOF (A AR T
Fili oA W) AR 2R3 7KOF (9.2 AT 1.0 mg-g™) . R E HEMB R 2, 2R . &85 280 & T 204
R, X ATRE S AR R ML S RRE (GRER | (RBUAE) AR KM IC R . AHIE I b 20 HE MRAR R 4k T2 43 50k
(465.10+2.81) mg-g™, i BPEHEA RIS L0 HE A0 AR (LA <0.5 mm) 20 i 70 07 25 Ok (514.25+9.65)
mg-g™, X5 P E W IT I PRI AR R ARV R R LA RS TR W R B LA 06 . AT HEMR R ik . A .
S IR T A 2 bRy, W HER Ak . R SRR B T AL 2 MRS, SR
RO, Hofh 2 PRk AR OC R . X 0] B S L0 HE R AR B IR R R A DG T LURI B AR B
RIFRS, MR AR R IR I IR0 480 . 58 K SL 55 0%t + B8R0 A %0k 5 40 AR A= 7= i A0 ) % SR 0 9
W, BEE LI EARCERIG N, AEAR A 7 RN R R AR B R R, BARER E R R TR, ATLLK S
Feor S AR R o ARWEIE AT BE 23 DO T VS TIE Bl 18 4 U ACHE A 3G, A0 AR A R R e R T B
— WA AT REE  PRRT DA R B SRR I AR 2R RSO i A7 3R 43 Y B T B 2T A ARRT R AR AR A

TR A IR LRI, 3R St 2D X R B YAE KORDL . AR B O LA ol A 2
WAL BT AR IR . SRR 2B . A . 2= /O E 5 38.40, 1.56 1 0.38 mg-g'; REGE
MR A . 2R . SRR ESBIIES BN 2074, 1.21 M10.27 mg-g™; WAEM AR 2%, &
Wl A o BB 2000 0 33.89, 1.44 F10.27 mg-g™, SAZARMPI( L1k N 22.57 mg-g™, HHEEH 1.33
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