5538 B 13 W) S &~ £ Eild Vol.38,No.13
2018 4F 7 A ACTA ECOLOGICA SINICA Jul.,2018

DOI: 10.5846/stxb201708021385
W T XIS BRI, 0%y 370 DL RAE R0 X B FR A N b v e 2 HAb 22k B S i A 2527441k, 2018,38(13)

Yang Y J, Liu S R, Chen L, Wang H, Lu L H.Short-term effects of manipulated throughfall reduction on the quantity and quality of litterfall in a Pinus
massoniana plantation. Acta Ecologica Sinica,2018,38(13) .

EERBONEERMAINREAZMERENEER
32 BA =2

BT F R KR M E R B a4

L e B SE AEbR A AR 5 RS0 T I SHR LR bR AR BT 492805 4L 100091
2 AR RRE DT AL 32500 SERE 532600

3 1WA AR 25 R S R MMRSE S, R 532600

FEE W0 R AR 5N R KR JR A8 AR R AR A A RIS 361457 1) 52 ], 2012 A 5 3 1] 1 57 FAAHT 3 DX 6 )32 43 A 14 55 FE
( Pinus massoniana) N T A RHFFEXTE , 73 BIEE 3 B 20 mx20 m BBADE T80 509 FI%T BEREHE | 45 REHEBE DL B 5 NI
T 40 em 19 1 mx 1 m (Y JTEPIICERAE , 2016 4F 1—12 ARG 1 WSCAR 25 R HUMRE 12 08 V5 420 , L ASE IS ik Ak B % T 9 0 201 53 7
AR BRI, S5 RERNT DA N TR M- Y5 ) 5 S AT o Lo W e T B YR A 4 (P<0.05) U
T AL FEXGT B AN N TP R i 0 i T W S5 S R (P>0.05) o 55 %F IRURH Lt VT Ah $EL 50 310 8 100 080 9 A 5 fe R 080 7 R 2 R i
27.4 o/kg M 5.1 g/kg, LA RVE S AR BT Z & & RN 2R 4 3 S N R 2P AT 3 B & 3.9% .5.2% 11 4.0% (P<0.05) ,{H i 2 F%
TICURTE e AT S m AR TE R IR A e (P<0.05) . ATEY NP &2 A BEM, ShESARE ST ERZEEME(P<
0.05) , ASHDLREE R /0 AL BEAT) A I A 0 2 AR B WP A S AN N TR SRR i, (R I T YRI5 ST R R & A S i
ASBIF S TS 00 2 37 il /D T R e AT e SR 5 FE A N AR Y& W 109 43 i BB 7, e G AR AT 5 R M A TP 38 vl 08 W P ik
i AL

FKERIA LR I s AR PRV 9 5 SRR AR

Short-term effects of manipulated throughfall reduction on the quantity and

quality of litterfall in a Pinus massoniana plantation
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Abstract: To explore the impacts of precipitation pattern change on forest growth and carbon sequestration under climate
change, a manipulation experiment of throughfall reduction was conducted in a Pinus massoniana plantation in southern
subtropical China since 2012, which included three 20 m X 20 m plots with a 50% throughfall exclusion and their
respective control plots. Litterfall samples were collected from January to December every two months in 2016, from five 1 m
x 1 m aboveground (40 c¢m) litterfall traps in each plot, and were separated into different components to measure the mass

percentage , biomass, and basic chemical properties. The results showed that litterfall quantity and the proportion of needles
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were both significantly higher than other litterfall components in the plantation (P < 0.05). The short—term manipulated
drought did not significantly affect the needle quantity or total litterfall (P > 0.05). Compared to the control, the
throughfall treatment enhanced the C content of needle litterfall and N content of fruit litterfall by 27.4 g/kg and 5.1 g/kg,
respectively (P < 0.05). The treatment also increased the lignin content of needle litterfall, cellulose content of broadleaf
litterfall, hemicellulose content of skin litterfall by 3.9%, 5.2%, and 4.0%, respectively, while it decreased the C and
cellulose content of skin litterfall as well as the C :N ratio of fruit litterfall (P < 0.05). The positive correlations between the
N and P content of the litterfall, and between the C and lignin content of the litterfall, were both significant (P < 0.05).
These results indicated that the short—term experimental throughfall reduction did not significantly alter total litterfall , while
it increased the lignin and C content of needle litterfall, in a southern subtropical P. massoniana plantation. Our study
further suggests a possible decrease in the decomposition ability of litterfall, which could reduce the input of litter—derived

soil carbon in a southern subtropical P. massoniana plantation, under short—term manipulated drought conditions.

Key Words: manipulated precipitation reduction; plantation; litterfall; Pinus massoniana
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TR B AR ) S AN N TARYE B X 4, 2016 4F 9 H HIEHAAL TNk 1,
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R 32.0em,, MRF VBTG BE 24 R 35.4% , FEZEY RN IR P ( Lophatherum gracile) | & M55 %% ¥ ( Glochidion
hirsutum ) \ﬁﬁﬁﬁ( Ottochloa nodosa) EF4F}( Melastoma candidum) e T ( Rubus cochinchinensis) &
446 ( Mussaenda pubescens) 7R J7 2% Wk ( Blechnum orientale) JEHE ( Arthraxon hispidus) | F1AEFR - ( Embelia
ribes) .1 1% ( Miscanthus floridulus) %5
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Table 1 Soil properties in the study site ( mean + standard error)

A5 AT/ (g/em®)  pHIH TOC &%/ %  TNER/(g/kg) TP &/ (g/kg) AN &/ (mg/kg) AP &/ (mg/ke)
Group Bulk density pH value TOC content TN content TP content AN content AP content

%t Control 1.1120.02 3.91£0.09 3.93£0.40 2.62+0.38 0.28+0.01 189.96+17.65 2.45£0.23

A3 Treatment  1.09+0.04 3.7720.06 5.7020.81 2.7320.30 0.310.01 219.55:17.73 2.86£0.37

P A P value 0.597 ns 0.274 ns 0.122 ns 0.832 ns 0.218 ns 0.302 ns 0.395 ns

P R0 A TR M R LS BTG ¢ AR TOC TN TP \TK AN AP 2}l 3R LIS A LA A 2l 2 BB A A B 5 4 s P>0.05

1.2 kit

FE RN TR E 6 H 20 m x 20 m FEHb (FEHLE 0% BT RS 30 m DL ) |, S 2 FloAS [A] ) 52 5640 24
(X BEFIIED 50% 25 BT ) , B0 FE 3 AN L 2012 4F 9 7, Wbk b il 3T 41 Dol A FRRE b = 1 I Rl (I
2 A7) A PVC (A LTREE 1 m) IHEE/K IR PI/KIE (58 0.1 m, & i HLTE 0.3 m, A B 0.3 m) , HAMU &
v L IAD 0.3 m A HEZK V8 LB LA 1l P A0 - 387K 433 48, 9 TR0 AR b 38 s P-4 30 1T ) A IR 120 B
PEP f(0.5 m x 3.5 m, &% >95% ) # AP 2B W, PEP B 30 em AYRIEEALIRTE 0.5—1.5m & A4 [ 5E 32
L AR ST R A LT R 50% , B 1 28 375 RRE L K A T R R Dy AR A1 2R D T 26 X A b 1Y
S, FE T HEAE b AR T ) A [ S 2091 DAAR [R) 7 Ui FLAR R 3mm I LGB TR, 28, & R BT
MR E 2R, WX PEP B Je M 1 4 08 v Py e AT IR T 10 3A B b . B Hobo /N [ 34 068
SEAAEHL I T SRR R D SRIE PR E] Ry 1h, B AR 3 AN
1.3 AR S8 5 AT

BAFEHLFRANLBEE S N 1 m x 1 m YWEEAE (B HBTATZ) 40 em) FH LLSCEE MR 2 8 759, 43 3] F 2016 4F
1—12 AR 1 AR EMER R TEY) (3t 6 R o & DFEHrh 5 DMISCERIE N YR W) 7200 iR &, X4
BFH R <2 em A e SRFHAD ( FL AL FhF45) 5, 78 65°C Bt B EE AR TS0 T AR Y IR Ve )
A SRR TS W25 453 BT o LB A5 DR D2 o 1) B ke K AN S AR mBR il o | & U H 4 A shPll e A
{ (UK152 Distillation & Titration Unit, & KF] Velp 22 5] M , 2 % 1 il 198 — o U TH A& -SH B b L (o vk )
PR R AR TR & it A4 200 L (FIWEG , B R F] Velp A H]) M%E
1.4 B

FRE M b R K Gk, 4 5—9 H RN 10 A—KAE 4 A4y 5 M T2, SR HEE W& 7 2500
(repeated measures ANOV A ) K 384 B AN+ 2= N HLAZ 5 A F X AN [R1 Y5 90 20 43 09 7= A= RS i 4 B0 AY 52 )
SR A ST REAS T R0 43 BT vk I Ak P GF 6 22 - 9 T 15 AN TR Ak SF M R BE e, R VR Ak 2R I 2 T ) A
MR FH Pearson AC0HT, £ 8 LR H Duncan K556 ( P<0.05) o B4 43 B FIVE IR 43 554 F SPSS 20.0 Fil
Origin 9.1,
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Fig.1 The soil volume water content and temperature at the 0—5 cm layer
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Fig.2 The quantity and mass percentage of different litterfall components ( mean + standard error)
ANTR) R U P W 20 47 A e BB 43 R T 2R 0] 5 4 3L ) £ 7E 35 22 57 ( P<0.05)
®2 FEEDESESFEENRESBNEENESWER(PH)
Table 2 Repeated measures ANOVA results for the quantity and mass percentage of different litterfall components ( P value)
AF BRI Bt I 5 B S HoAhy Vil
Variable and factor Needle Broadleaf Twig Skin Fruit Others Total
FEHE AL Quantity
AL FE Treatment 0.378ns 0.098ns 0.337ns 0.820ns 0.310ns 0.039* 0.452 ns
245 Season 0.456ns 0.766ns 0.143ns 0.001 ** 0.052ns 0.052ns 0.228 ns
AbFR % Z295 Treatment * Season 0.800ns 0.236ns 0.116ns 0.822ns 0.435ns 0.483ns 0.416 ns
JRUE 434X Mass percentage
A3 Treatment 0.615ns 0.107ns 0.233ns 0.809ns 0.265ns 0.008 ** —
Z=45 Season 0.059ns 0.391ns 0.146ns 0.004 ** 0.034* 0.021 " —
Kb B % Z29Y Treatment * Season 0.278ns 0.707ns 0.093ns 0.568ns 0.326ns 0.332ns —
nsP>0.05, * P<0.05, * = P<0.01, * * * P<0.001
®3I FAENDEESR A BHEECPYEARER)
Table 3 Contents of carbon, nitrogen, phosphorus in different litterfall components ( mean + standard error)
A 20 51 Bt [ - 33 i3 R HoAtb
Variable Group Needle Broadleaf Twig Skin Fruit Others
SR/ (g/kg) TR 444.54+636 b 442.24+8.36 464.81£13.76  459.18+7.01 a  456.75+13.9 467.89+18.80
Content of C Ab3 471.99+5.95 a  432.09+5.16 444.07+4.46 427255425 b 422.77+16.66  454.73x1.57
SHER / (g/kg) papi 8.65+0.16 13.32+0.45 7.43+0.89 3.88+0.22 5.70£0.53 b 12.45+0.62
Content of N Ak B 8.82+0.25 12.84£0.60 7.06+0.65 3.99+0.13 10.77¢1.22 2  11.14£0.81
iR/ (g/kg) Papi 0.43+0.04 0.50£0.11 0.47+0.04 0.24+0.02 0.40+0.06 0.83+0.05
Content of P Qb 0.46+0.02 0.51+0.09 0.45+0.04 0.22+0.03 0.54+0.16 0.82+0.03
WaE L papie 51.41£0.26 33.32+1.75 64.41+7.81 119.17+£6.96 81.04+5.03 a 37.81+2.69
G N ratio Qb 53.58+1.19 33.80+1.58 63.96+5.84 107.25+2.86 40.80+6.78 b 41.32+3.36
el L papi 1060.03+90.71  963.81+192.73  994.16+95.54 1919.78+175.98 1195.06+184.45 572.80+62.25
G :P ratio Qb 1025.80+43.55  902.72+171.03  994.34+79.81 1982.82+249.07 1049.53+453.77 556.57+20.76
AL papied 20.62£1.77 28.51+4.54 15.56+0.65 16.40+2.50 15.03+3.06 15.13+1.06
NP ratio A7 19.14+0.65 26.36+3.74 15.58+0.23 18.43+2.06 23.65+6.25 13.63£1.12

AN [} S BE R AL TS ok B B] 4 48 1 35 2 57 (P<0.05)
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Fig.3 Contents of hemicellulose, cellulose and lignin in different litterfall components ( mean + standard error)

# FE AL HE5 X BRI A7 7F B 35 25 57 (P<0.05)

2.4 JVEYIR AN AR S B

Pearson HHICAT R (£ 4) , MEY SR S &R e FAAESREEE M (P<0.01),5
C:N ARJBTE & b5 0 3 IE A G (P<0.05 5 P<0.01) , & AU 5 & SPargE 2 & ik 3 EAH G (P<0.05)
HAREMARR & & B ENHE(P<0.01) , SRS A4 R S8 D FIEHLE(P<0.01), HAh, FLF4E
EEESAEESEEE ML (P<0.01),

R4 BEROUZEREXESF

Table 4 Correlation analysis of litterfall chemical properties

AR hE i RS i A YR A LR
Variable Content of C Content of N Content of P C :N ratio Content of hemicellulose Content of cellulose
5 Aim Content of N -0.494 "
Wi Content of P -0.671"* 0.788 **
WA C:N ratio 0.499 ** -0.953** -0.775**
Az Q Q T PS=N
R i ~0.620*" 0.322* 0.461%*  -0.359 %
Content of hemicellulose
STYEE A
HRED - 0.167 -0.455** -0.277 0.330 * -0.201
Content of cellulose
=y
AR it 0.311 * -0.552"" -0.263 0.571"" -0.423"" 0.048

Content of lignin

# ok FIRAE @ = 0.01 AR TFASEHE IR B E (UR) 5 * FoRTE o = 0.05 KF T AIRMEAE B E (XUR)
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T BT 58 B8 AN J2 DA U B 5 AU B TS S AR 0 7 4 kP i SO ML A S P 3RS ) RS 00 20 S B 45 R A
Je SRS SEFISRAIE
3.2 BLAUIRE R AN N TR Y ) A P B A il

WSS A BOCE AR B &AW BRGENE O B FR e N IR IR A T R AR SR
AR LA R SR 20 K T 1 R AT I ) T T D A R AR e X ] B R R
FRAL R P& B S Bl 2 TR BRI R 22— BREA R 3 & ik s AR AU AN K T LAY I C N AL C P i £
JE NP Sa, 50 RERE AR LY Dol RR A0 3 AN T B A U AR A AR BRI T C N E XA )
FHA R E R C P RRFL W (£ 3) , BIMEY M Fr FVE AT 5250 A BEAR T N P & & (HAR R
MAERF RN N P S A E R A N P S BB SR s R R U AR SE T Y5 NP
i (A A IEARDCOC R (3R 4) RUAHYIXT N P By WOCR ] Z RIFEE B [P &5 5 0 N P & R AFTE8AF
AR CHE 55— T, 7K 2 25 B2 o | R 1) 0 5 400 fve ol S8 S0 0 52 ) 9 v A 3803 43 (9 AR 1 A A )
Xt %53 BRSO P R A0 308 38 5% 0 4 5 R RO R O A 8 335 7 e S0 s DAL it PR 58 207 AR BF 5 v s W Ak 4
R AN P S (R 1), MO AL FRAR AT BE A MU TR W 00 A A RN R S B3 T T R T A 9 )
1501 C NP i SOHARA TR b, A HE ) 25 e 3 A B 2 A R AR v RS2 T R a0 B
TR AL BT B R AAARI R P ) AR BT 3 2 TR BR (1 3e) AEX AR B T 5 BRAY 45 5% BT 5 a0 e] 5% i
REBLR WY G BGSBEATRMR , 75 #E— 2PRAM 5T LA e s HAR L3
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oS P AR VA AR e L C N FIR T 2 iR P VR 0 A R R R R DT % - ek oy
fife FoE SR IHE BA S X, 8 C N KB N AW v Pt o e &9 & /b gl o2
FES R 4 R R IR T Y P e R AL 50 s 21 2 R i R B R AR 4 TAL B, 25 R AR A T R
T A, B AR R . 55 %68 BECRL b | AR5 ) e DR i /A i 35 S i o 90 R A PR A 9 ) = e A7 1) et
Y (K 2) BB FEE AR &5 (8] 3c) FERRE (K 3) , U I 80 AL FRAT AT 08 75 W0 14 ) 40 il A
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