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Characteristics of soil carbon and nitrogen and relationship with litter quality

under different understory vegetation in Pinus massoniana plantations
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1 College of Forestry, Jiangxi Agricultural University , Nanchang 330045, China
2 College of Tourism and Territorial Resources, Jiwjiang University , Jiwjiang 332005, China

Abstract: This study investigated aerially seeded Pinus massoniana plantations to analyze soil carbon and nitrogen
distribution characteristics and the relationship with litter quality under two understory vegetation types ( Dicranopteris and
Graminoid) by using matched-pair  test and redundancy analysis. The results showed that: (1) At soil depths of 0—10
and 10—20 cm, soil organic carbon, microbial biomass carbon, dissolved organic carbon, total nitrogen, available
nitrogen, microbial biomass nitrogen, and dissolved organic nitrogen were significantly higher for graminoid than for
Dicranopteris (P < 0.05). However, at depths of 10—20 and 20—40 cm, the regularities of two understory vegetation types
soil carbon and nitrogen indicators were different, but not significantly (P > 0.05). (2) The C content and C/N ratio of
the semi-decomposed and undecomposed litter layer were significantly higher for Dicranopteris than for graminoid (P < 0.

05). The N content of semi-decomposed and undecomposed litter layer of Dicranopteris were significantly higher than for
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graminoid (P < 0.05). The C content and C/N ratio of the undecomposed litter layer were significantly higher than of the
semi-decomposed litter layer, and the N content of the semi-decomposed litter layer was significantly higher than of the
undecomposed litter layer (P < 0.05). (3) At 0—10 c¢m, the C/N ratio and C content of litter were significantly negatively
correlated with soil carbon and nitrogen (P < 0.05) , and the N content was not significantly correlated with soil carbon and
nitrogen (P > 0.05). At 10—20 c¢m, the semi-decomposed litter C/N ratio of Dicranopteris was significantly correlated with
soil carbon and nitrogen (P < 0.05). The litter C content of graminoid was significantly correlated with soil carbon and
nitrogen (P < 0.01). The lower litter C/N ratio of understory vegetation was associated with a faster litter decomposition
rate, which was helpful for accumulating soil nutrients. The litter C/N ratio of graminoid was lower than that of
Dicranopteris, explaining why the soil carbon and nitrogen indicators were significantly higher for graminoid than for

Dicranopterts.

Key Words: Pinus massoniana; aerially seeded plantations; understory vegetation; soil carbon and nitrogen; litter quality
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PRI, A SC A5 e R A A Al 1 M EL AT AR 1 2% 1 B A5 X, 2 3o RO A 2 8 1) - S8 e A
OIARFRIE S S RTE Y T 0 R A it — 25 7 21 56R 1k DOR R AR B 6T S (1) 52 i ML B4 (AL R 2 A
Pt IR, €A% o AN B2 2B A SRR S S
1 HREER

2[5 H b AR 3 [ O AT R A YL PS4 TR R AR SN T AL ER . MR AR FR O 115°01'—115°51'E,26°03'—
26°42'N, A BB A BN OR+ B Iis  THCA S, A R % X O Ol
TR RIS, AR 3SR N 18.9°C  AF B 6029.9°C ; 4E Y[R 54 1539 mm, N ZHEHTE 4—6 H; LFE
191 280—300 d, FARMRFTIRF 5, FEAEGSAA H LR AR D AR A2 AR (Cunninghamia lanceolata ) BRAE
P 2 [ B SR AR S Ge 190k, 7E 20 42 70—90 4ER I A KRG AR IR 20 K, KRR EEE P A

http ; //www.ecologica.cn



11 4] W AF SRR AABRPIAOARE R s U i S S VS SR B R 3

O3 A X JEAE R SRR E K UK IR E A B X S (BH) , BRTIRAED REEAREZh 21—30 AEA s Ak
2 MRAE

2.1 HEHbIE

XFBIFSE DX A FE bR S B0 A DGR 7 I A L, MR T AL Mo A B — |, JF ELBA B R T Bl for 2 2
H P T A R MOR R A Y, B AR AR A 8 R D 12 H AR W) DL ( Dicranopteris
linearis ) yWE— I HE RN, AR KB W, AR B W) B9 0 B Bl A 42 B ( Paspalum thunbergii) | B 1l 52
(Arundinella hirta) VK% ( Agropyron cristatum ) , /W REAR ( Loropetalum chinense) . SAK: T ( Lespedeza bicolor)
SEHEAR PRI AT ST A ] — M B AR TR FEAR A TCRE B AN Slbk P e 3E 28 R RS T I ObR T A e 25 7
SR X — B BT SR (8] 1) | A0 SORRE /K P FE B AN T 300 m, S RUAS: 3l f5) bk o34 i 2 ) 7 T
W2, B 21—30 47, TSR AL b A K B RLLSE, 3 1e) Dy BRI, S50 D i, AR R R 60%—80% , K
WK/ 400 m*(20 mx20 m) , FEXT AR E O KE A, 3 18 M, A A A i £ L e 398 1R v ) MOk
ITE 2012 4F 8 A 5E, FEHBIEARELL WL 1,

N

— .
% o //
26°20' o %
Ce
&1l M\
26700 o EIESFEHE T )
o FRELIAEH 0 20 40 km

114°50 115°00 115°30° 115°50"E

N
A

27°00'N

26°40’

—

B1 #HisaTEE
Fig.1 Map of the sample plots distribution
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Table 1 Basic survey

P ey BrfEg Mmoo WE/C) Ml TERR/em BB o fﬁ“ﬁy ,
Plot Type Place name Altitude Slope Stand age DBH Canopy density (B/ha?)
1 THK 2B SEN 187 25 21 7.8 0.6 2479
2 RAH 185 22 21 7.0 0.7 2598
3 THEE RN 163 30 24 8.9 0.4 1898
4 KRB 169 33 24 9.9 0.4 1299
5 TRER RGN 188 26 25 9.2 0.4 1900
6 KRB 186 25 25 8.6 0.5 2345
7 TR Mk S 177 20 21 7.7 0.5 2197
8 NS 174 21 21 7.8 0.6 2497
9 THE LRI 214 24 24 8.6 0.4 1874
10 NS 219 23 24 8.3 0.5 2273
11 TR LW HURSER 210 28 24 8.0 0.5 2542
12 RFHE 216 31 24 9.6 0.5 1879
13 THE KES RN 286 25 25 9.4 0.3 1325
14 RHFH 227 26 25 8.3 0.4 1800
15 THYE EHBUSCEER 292 27 26 9.1 0.5 2310
16 KRB 220 22 26 8.4 0.5 2073
17 THYE knsUROR 205 30 26 8.8 0.4 1946
18 KRB 218 27 26 9.7 0.4 1841

2.3 JATE YR KA BRI
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W ML AT RE | A R ) AR 53k J2 (AR I DR SRR, TR 528 | SR 3R A 0 i IR0 ) X AR
YEIR T Py TIURE R Sty 0] 5256 % 7E 80°C HEAR P AL 1 28 Jo i 1 o, FH A 0 0y R AL L 1 5 10 1080 9 0 s
i, 3 0.16 mm W Pl I Wi R0 B e B o FH A% R B ARk - M AR T | R 1 R IR T AE-2IL IR
SE R E
2.4 BEab IR AT

TE SPSS 19.0 ™ SRINBCXTFEAS ¢ K550, 43 H7 4580 B TE W25 78 hn i 22 57 R Canoco 4.5 BAFITA
30T (RDA) ik B ia 9 5 3 R A Fe br R U AH C O R o B0 1) 4 3 5 R4 B I VEFE Microsoft Excel
2010 HF5ERL

3 ZBREHS

3.1 AS[EIARCT A B2 7 R AURAAE

XPAN[A) A JZ PR S AR B 2 A ) 3 e A bR e AT X REAS ¢ A e, S5 SR ULIRT 2, & 2 AT, 0—10
em 12, FHER A AR RN R T B E S T HI(P<0.05) , R PR SUEY E ik TR %A
Bl A BUCA UZE DR A FTE R LA S i e 3280 2,13 11.19,1.08 . 1.14 2.01 ,2.10,1.52 f%;
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ATLAE H, AR T A 1 e AR AR 10 25 5 E B BLTE 0—10,10—20 em P12, 1 20—40
40—80 cm W+ 22 AW X T A8 Bt T o2 R EEPIRIAR T AR DL B AR R A Bk, i A
AR R 2 AT LA K, 0—10,10—20 em 1 J20% EISAR 025 5 F 58 i TR T AR B 19 R )
TTARTRAL 2 (0 5 AR RE AT S8 PRI, J5 SCE X 0—10,10—20 om P> 1 J2 W AR 25 780 1) 1 S0 | 048 i itk
FIHRSERY AT
3.2 R[RIKTHEGEE AL T ) o

PR AL B S PRI M i S i LR 2, ik 2 I8 P HE S A& ¢ N & I C/N 551K
377.66—402.31 g/kg,9.14—10.21 g/kg,37.09—44.13; i R FEZRAYPATEY) C N S8 K C/N {H453 314 369.06—
390.62 g/kg,10.29—11.33 g/kg,32.76—38.18, o BIFPAK FAEHZEEUR R4 2 0759 C & C/N fH
PRI R AR 2 035 R T2 002 (P<0.05) N 75 5 ) 002 8 3 KR F AR Z (P<0.05) 5 12 2R 1Y
I CE i C/N Y B S TR (P<0.05)  MIARFIATH N &5 B 3% 5 13 (P<0.05) .

F2 WHHATEHELENEEY C NRER C/NE

Table 2 C.N content and C/N ratio of litter under two understory vegetation types

et 2532 Semi-decomposed layer A4 )Z Undecomposed layer

Type ¢/ (g/kg) N/(&/ke) C/N ¢/ (g/ke) N/(e/kg) /N
T2FH 2 Dicranopteris type 377.66+3.42Ba 10.21+0.12Ab 37.09+0.46Ba 402.31+2.88Aa 9.14+0.10Bb 44.13+0.52Aa
AREZE Graminoid type 369.06+3.24Bb 11.33+0.19Aa 32.76+0.55Bb 390.62+2.61bA 10.29+0.17Ba 38.18+0.360Ab

R P BN T BB R U R, AN R K S E R A FHR PR R R 43 )2 (7] 22 5 48 3 (P<0.05) , A RIING 2 HE 3 AH [R5 b A R AR B
A0 25 5 B 3 (P<0.05)
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PAFPAR T AR S A Y + i A S IR M A A8 AR TUAR T 4 R LI 3 181 4, Bl 3 WH1 7E 0—10 em 1
2, TEEZR A — AR RN (RD1) F15E ZARifER (RD2) 43 SRR T L 38R A AR 5 1Y 80.3% M 11.1% , HIH ¥4
5+ HERR R A TR AR St KB/ Z C/N E>RMR)Z C Sa>P0 02 C S8 >ROMIZE C/N
1B RFLE A EE—nifERl (RD1) FI5E ZAnifESl (RD2) 43 A RE T - i A28 it 119 80.6% Fl 5.6% , AH G F K
F/N R RIZ C/N B HZE C S ES>KNHZ C SESESMZ C/NH; IR 2RI 2E %2 C/N
B .C i MR RZ C Fra 5 SR RS FE b 24 W35 A5G (P<0.01) , RAMRZ C/N (S T A4
Febr i B UAHIE (P<0.05) , HAHE 5 38 A A AH O AN B3 (P>0.05)

HIE 4 A1 7E 10—20 em )2, PEHE2EAYSE —brifEdh (RD1) A58 bRl (RD2) 23 R T 3k A
AR 36.0% 1 30.8% , 41l Z C/N A TR AL TE AF7E B B AHOCHE (P<0.05) , HiAth & 4845 55 T 45t
RIAA MR .2 (P>0.05) 5 TR FIEAY S —rifEh (RD1) A5 ZARfES (RD2) 3 Bl B 1 1 S A8
Y 36.8% F 31.4% K50 R 2 C S RAKDSMIZ C F 5 IR RS AR R AE 7R W3 A0 2% (P<O.
01) , HAh - H5 055 ek BAAETE I E A M (P>0.05) .
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AR B s AR R ZRTEY) C i C/N B RIN RS2 K TE 002 N SRR, X5
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Fig.2 The analysis of soil carbon and nitrogen under two types of understory vegetation
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Fig.3 Redundancy analysis of soil carbon and nitrogen and litter factors in the 0—10 cm soil depth
SC/N: k432 A LL carbon to nitrogen ratio of semi-decomposed layer; SC: 24328k & i carbon content of semi-decomposed layer; SN 2§
434 /2 2 F 1 nitrogen content of semi-decomposed layer; UC/N: K432k (L carbon to nitrogen ratio of undecomposed layer; UC: AR5tz

k& & carbon content of undecomposed layer; UN: 43 /2% & & nitrogen content of undecomposed layer
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Fig.4 Redundancy analysis of soil carbon and nitrogen and litter factors in the 10—20 cm soil depth
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i FUA S8 A BRIV Ay 26 5P B0 TG 8 4 15 1 0 WL 22 IR 24 2 W 38 DE AR OG5 05 45T S A
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5 R Ieam A AP ER BT Y C/N M C By A F T4 m I A S5 o0 & 1, 98 H i R AT RE 2 0
W) C/N (HAERAG , N BB  , 1-498 rp B W 6 PR 1G5, I N A BT Al 58 ) DT I bR ¥ 40 o3 i o fili 45
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-t PRV o3 MR B C/N (B AYHE TN, JA T ) C/N AEBR ST, TR0 73 i UH A LI 1) 58 | e
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