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TRFRIE R IEAAAE A . MIhBER K LDMC+LOMC-5 SLA (12 B F E AR A SR K 2B SR L A8, T - ThBE 2 A
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Leaf functional types of shrub communities and their relationship with water

conservation of litter. a case study of three typical shrub communities in Guangxi
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Abstract: Ass. Vitex negundo, Ass. Alchornea trewioides, and Ass. Bauhinia purpurea, three typical shrub communities
distributing in the Guangxi Zhuang Autonomous Region, play an important role in soil and water conservation. Communities
with relatively low disturbance were selected as study plots through field surveys in this region. The leaf functional traits of

dominant species and the water conservation characteristics of litter in each quadrat were measured. The leaf functional type of

BEET B R AR AR TAEL I (2015FY1103002-5)
W B #A:2023- 09- 165 P 2% HH R H 3 :2024- 03-29
# MIRMER Corresponding author.E-mail ; fqchen@ ctgu.cn

http://www.ecologica.cn



13 4 RAREEE A TS I DR SO TR VS MoK o MR T RERY G & 5685

shrub communities and their relationship with water conservation were revealed to better play the role of shrub communities in
ecological restoration and soil and water conservation of degraded regional ecosystems. Results showed that: (1) There were
significant differences in leaf functional traits among three shrub communities. The shrub communities differentiated into two
leaf functional categories as a result; one type was represented by Ass. B. purpurea associated with low dry leaf matter and
organic matter and high specific leaf area (low LOMC+LDMC~high SLA). Another type was represented by Ass. A. trewioides
and Ass. V. negundo associated with high dry leaf matter and organic matter and low specific leaf area (high LDMC+LOMC—
low SLA). Ass. A. trewioides and Ass. V. negundo further differentiated due to difference in leaf phosphorus content (LPC).
(2) The water conservation performance of community litter was also differentiated among three shrub communities due to
significant differences in water conservation characteristics of litter. The litter storage (LS) and natural water content (NWC)
of Ass. A. trewioides and Ass. V. negundo were significantly higher than Ass. B. purpurea, while their maximum water holding
rate (MWHR ) was significantly lower than Ass. B. purpurea. The maximum interception capacity ( MIC) and effective
interception capacity (EIC) of Ass. A. trewioides and Ass. V. negundo therefore were significantly higher than that of Ass. B.
purpurea. (3) The leaf functional traits of shrub community, such as SLA, LDMC, LOMC and LPC, were significantly
correlated with the characteristics of water conservation performance, including MIC and EIC, respectively. The leaf functional
type associated with low LDMC+LOMC~-high SLA representing by Ass. B. purpurea had lower water conservation performance,
while the leaf functional type associated with high LDMC+LOMC-low SLA representing by Ass. A. trewioides and Ass. V.
negundo had higher water conservation performance. In order to improve the soil and water conservation function of
ecosystems , community types with high LDMC+LOMC-low SLA leaf functional type should be adopted as much as possible to

restore degraded ecosystems.

Key Words: shrub communities; leaf functional characteristics; leaf functional type; litter; water conservation performance
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T LA S R i R D RE MR ARG I A VAR I A S ERBE AR AR | TR — R REE £ R D g
AR ERIFE30 A AEARRL AR M 17, S FREARL P 0 S AL A ) I DY RE AR, S W AL Rl [ A 5085 3 SR 1)
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L1 FEMTE Ry B R S A

JTPEFL T AR 2 104°28'—112°04' FIHLES 20°54'—26°24 Z [1], SUHIAGK 2.36x107 hm? , =i NEE & TR 7S
FEE AT E AT T R TSR AR AR TR S R R SRR AT PR RN X G
FRE PRI RO 32T PORE FE AR 0 AR HE AT 7% 275 LLBRAT-E ATV 0 2 1 F R ARV A it (3R
1), TERREHD o3 mIBE 3 4 20 mx20 m BYRMETT 3 D IMETT AP Z Al i/ NI S 5 m, S KPR B AN Bt
50 m, TERFDIAEIT NABENLILE 3 1> 5 mx5 m BHEMETT, REFEASERIAA 9 MEEDT BTt
BCE T 27 MDY

O3 VR AT A TENE T INTEAR PN S HAE AR R 2 RR B SEEIRSS , I IC SRR D7 TR 8
[ SRS R - RIS E RS RAE DT N IBEALIEE 9 1> 0.5 mx0.5 m B/NEEDT I TR i s . Ao
TR AN 27 /IRy B SR 81 A/ IHEDT o TR &/ MR DT IRV W B SRS 20 PR SR B 7 e
A B EASORAT R NS B B R AR P T e i 27 13 BB 81 I P ke
12 HEsmyr DBt E

53 R RE AR HE NIV R B AE ) 2 i S T M A T ) A R IR, SRS DT AT 5 179 2% D7 rh s B
HEE (A = O 6 B AR A ) /3) T 0.1 YBEARY A RAERE TS i D RE PR i I A2 )
F (1) IR Pkt 5 REEMFGZWRTERER TP IS (R S5 0N BIRAR A I IR A R e AN [R5 (2 R4 10
FICHURE 522 7, 403102 450 F i1 FR (LA, Leaf area) 2B (LT, leaf thickness) . FLI AR
(SLA ,Specific leaf area) . [R]Hs7ZEAH R FRAEFS A e B -4 Ji & 8 ( LDMC, Leaf dry matter content) |
A5 ML & i ( LOMC, Leaf organic matter content) % & & ( LNC, Leaf nitrogen content) F1H# & & ( LPC , Leaf
phosphorus content ) FIMIE
121 LA FILT P&

A WinRHIZO 38T 2245 ( Regent Instruments Inc. ITEE ) FH#iTTH LA( em®) s RS BE M 0.01 mm FO3EAR X
D LT, DA, ok, 7R 8 2K 25 mm A9 L R 48 = 50 I sRHSP4(E
1.2.2 LDMC FI1 SLA 5

PR R & Tk, T 5CHROGIRTE 12h J5 OB 7 3R WK o) PREAG S 7 i Fndes g ) S8 5Kt
RE TR T R EEA R R TE, IR LDMC(LDMC = 5T (g) /M i FI &£ E (g) ) A
SLA(SLA=LA(em®) /M- TH(g) ).
1.2.3  LOMC LNC 1 LPC &l 5.

HERE BT S R L 077 , 1 05 4001 P B R AR VAU ZE. LOMC (mg/g) , F SAN++ZE 25 3 81 3 BT A% ( Skalar,
fr %) M2 LNC(mg/g) 1 LPC(mg/g) .
1.3 7K RAE R E
131 P&t E AR S K E

K PRI YIRE S B — HIRGBE N 0.01 g HYHLFRFAR B HEE E (G, ) ARG8T 105°CHEAE A/ N
F 80 CHLFE Pt = F  Frim T E (G) , LT R I 7% 9 & BUE (LS, Litter storage ) (t/hm’) Fl H 4& & /K%
(NWC,Natural water content) (%) :

M= G,/(0.25x 100) (1)

0

Cy= —— X 100% (2)

Kb, M RTRVEYERE (1/hm’) |, C, i AR &K (NWC, Natural water content) (%) , G, HIATEYEEE (¢) ,6 N
PATEYI T (g) ,0.25 AWE NG ITEWRE TEF (m®) , 100 54 (g/m? ) BT (v/hm ) A5 AL

http ;//www.ecologica.cn



5687

MR DI RE T SO S I v K TR IR PR RE R DG 2R

I\

B

131

Amﬁ 0 v@HE:m:Eb wniqo0Ipuad([ |ﬂ_7v_m

ecl 0rs = (910 ) suequnooxd vua1n praYav A (L€ ) vaundind vrurynvg e 6
(01°0)stiquanut snOSIGIH &3\ ($1°0 ) wnpron] wnasndry 1y (41
06 ws *() eaenaueLy wniqojoapus( & N &) (Sp°0 ) vomdmd vruwynvg bt 8
(01°0 )eotuodel esstog BN (€1°0)°remBueL) Wnio[oIpUS(] . . _ vaumdimd pruynng “ssy
SI1 LSS T H) (81°0)vormu euowngpog Wiy (6670 yroundimd vrummvg . NLES'ST.9S.¥VC U9V ¥1,9€.L0T (YR e L
(L1°0)s1sudunyounypod uajosoLovyy 3y (12
s6c 6L °0 ) vamdmd vrunynog k" ($6°0 ) sopromaun vawioyd]y Ly W 171 EL 17 9
(01°0 ) pamdmd vruynvg dm-=" (S1°0)
0¢ 16 STISUUIYOULYI0D UDOSOLVIY Y El~ (T9°() ) SoP101maL) vawioyoy |y (1 EL T s
(€1°0) suopuos vijoquiy § 7186 (L1 . SIPI0INaL] DIUIOYI]Y *SSY
9L 6 R _ N.0978E,SSo€C  HBLYS,¥E.601 ot ' B I _ ¥
‘0 ) P42f1000q Dssapodir) W36 (16°0) saprommary vawioyopy |y (1 ELTZ WA S MM ELTZ
(11°0)pw3aon] vsoy L 3ZE" ($1°0 ) PwpPrdsnoLy vuipny)
0c €91 v_m E N AD 0 v nso.na Emmmm&u\ ER W\m\ T_ (LEO v &Esmm: X1/ —F_.mﬁu 3
(11°0)vsoua
0€ (44! DaFFon],| M E(110) ppidsnoy vuvipny N g (€1°0) vwdaan] [
DSOY m,!l m@@ * A.vN 0 v SDLISND  SNLOJY Wm WK s ANm 0 v QNESMQ: X114 :#H“_M
(11°0 ) srsuauryo sy N YYIE (T1°0) vuryd 2 opungou xaq| ‘ssy
13 66 R R NLEV' EV.CENVT  HE971E,0V801 . 1
? avprug gk (91°0) viwdiaon) vsoy LT (€570 ) opunsou xony [Ty = X W H [+
() /uonaIIp
d : : w /epmuy sonpea Juenodwr 1oy} pue soroads juruTO] opme| opmisuo| uoTeoo| adfy funuwwon) 101d ojdureg
2do[s N7 A 7
[l T HI s 5 el H4 7 L SR &=
SINIUNWIWIO) NIYS JO JUIWUOIIAUD pue uonisoduiod sIads Jo sdnsLdoRIeyd YL, [ d[qelL

TS W WE e G H B YT

&3

//www.ecologica.cn

http



&t
i

5688 H Ei%d 4 5

132 JAVEDIK ORI 2

PRTE DK AR R 2= PR AT R TS MY 3 T 100 H R R4S A S A 7 K
AR ZERN 24 h B S IGH | #VE B A KT VE B, AR L A5 3 G, o BRI EdE LA
BIRIEYLL R KRS

max

Coe = " X 100% (3)
Wcmax = M( Cmax - CO> (4)
We = M(0.85C,,, - C,) (5)

A, €, M B K FF KR (MWHR, Maximum water holding rate) (%) , We,, N fx K$% & & ( MIC, Maximum
interception capacity) (t/hm*) , We A %F2%E & (EIC, Effective interception capacity ) (t/hm*) ,G, A&
24h RYHH (g) o
1.4 BAib P55

DAHEARE T Ay B A8 i, A S REMER AR AN Y5 M) /K 3 R 3R 2 80 RS | 43 | AT A R 2R 07 2207
BT, FEXF = ATV 2B I i D RE PRI (LA T 32 1040 43 H (PCA) | 43 BT AN [) ARV S AL g i D R
IKGTIRFEPERERAE . AR5 FE =i NI A B - D e MR IE 5 T W0 7K 43 TR 3= S [8]3#E4T Pearson AH
RMEGHT I LIHE T T T8 007K SR SRR I SRy e o 78 6 | D AR ) I I RE VIR A A e B 8 | AT TR 40
Pr(RDA) , W BE MV - D REZY 57K S-SR PERE AU SR AR . 304 70 3 SPSS %1% (SPSS 22) #il R
BH (R 4.1.3) 7,

2 ERESH

2.1 —FhEE MRS DR T RE R

=R ARETS T RE MR LA LDMC .LOMC LT SLA LPC .C:N N:P I C:P fAfE i35 (£ 2), Hrp
ZITF LLBRATREYS 09 LA & TR PR, 038 TARI RS . LDMC Al LOMC TEATIRRER L8 LR s 2
T 225, (AR e B 5 TRE R, 208 RATREE 0 LT I8 35 5 T 40 IR0 T I R = B P 3
V5 o T IRVRE TR AN 215 LLURRAT BE V% (19 SLA 22 57 A8 B 35 (H e 1135 2 350K 25 B8 W R L LPC7E 26 8 P % A

R2 ZSFEMBERIM T REMEARERE

Table 2 Leaf functional traits of three shrub communities

RN HIRREE L1 LI RRFFRETR B H R
Leaf functional traits Ass. V. negundo Ass. A. trewioides Ass. B. purpurea
IR LA/ (em?) 33.17+6.46b 42.65+9.33a 35.63+8.86ab
-4 5 i LDMC/ (g/g) 0.25+0.02a 0.26+0.03a 0.21+0.03b
MR LT/mm 0.25+0.02b 0.37£0.04a 0.28+0.04b
FEM AL SLA/ (em?/g) 157.67+20.12b 149.94£25.74h 234.95+61.11a
A HLT & LOMC/ (mg/g) 60.40+6.04a 60.47+7.11a 51.06+6.15b
AR LNC/ (mg/g) 9.98+1.01a 9.37+0.96a 9.82+1.44a
i LPC/ (mg/g) 1.55+0.18a 1.01£0.32b 1.69+0.3%
AR (E C:N 6.06+0.27h 6.45+0.28a 5.22+0.23¢
R NP 39.30+4.85h 64.62+19.50a 31.92+10.01b
IR LA C:P 6.48+0.69h 9.96+2.74a 6.15£2.05h

LA . "R Leaf area; LDMC ;45 % & Leaf dry matter content ; LT ;B2 Leaf thickness ; SLA ; lLITHIFX Specific leaf area; LOMC ; - HLT &
1 Leaf organic matter content; LNC ; %075 # Leaf nitrogen content ; LPC ; ' & & Leaf phosphorus content ; C:N ; B & LU{E Leaf carbon nitrogen ratio; N
P UL Leaf nitrogen phosphorus ratio; C:P ;MBS EL(E Leaf carbon phosphorus ratio; erHACHE o P-4 (8 ebiista WA AR /NG Rt 2%

5.3 (P<0.05)
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IR Z R 2255 R B3 (P 38 B3 T IRRFF RS . C:N FESHEBEE R B 22 5 iy b et
5 LLRRFF AR SRR > F B AR . NP FI C:P ZERIRIRE A I RIS Z ) e 5 22 5 (e 13 /D
T IRRFF RS .

F 53 53Hr T, LOMC \LDMC LT \SLA H1 LPC 7ERE#5 M- ThREMEIRGH 1 77 101 953 fk R 2 F 22 A5 MM, T SLA |
LNC .LOMC F1 LDMC WIFEfEE T DRe M RA 2 J7 m o bl 5 g, 0B HEy B, mhohae etk i) 2
AL = FhTE LTS S IR RN SR A - S RE R (18 1) , BDLAE R 02 A% LDMC+LOMC- 5 SLA 287 D)}
ST LLRRAT RN SR BEVS R AC A0 LDMC+LOMC-IK SLA 251 J5TA—28 K205 IR B 7S B 55 LT LA .C
N N:P Fl C:P HIREE HA W LPC i —2 1k,

S RS
“ 9 1o F O AR AR
§ op-f----- . - B © EHiTHMBE

= ' © HLHMMRES

PC1 (48%)

E 1 EABEMIREERBENESEHF
Fig.1 Principal component ordination of leaf functional traits of shrub communities
LA . MR Leaf area; LDMC . M-T# i &% & Leaf dry matter content ; LT ; M JES Leaf thickness ;SLA ; LI T Specific leaf area; LOMC ; M- AL &%
1 Leaf organic matter content; LNC ;%754 Leaf nitrogen content; LPC ;M- Leaf phosphorus content; C:N; M-#R % HAE Leaf carbon nitrogen

ratio;Nlp;ufffk% HAH Leaf nitrogen phosphorus ratio; C:P ; I H{H Leaf carbon phosphorus ratio

22 FENEE TR K SR SRR RERIE

SFEEEE TR YRR RS ERE Z AR —E 22 5 (R 3) . —FIEABEVA Y LS 7F 3.92—5.06 t/hm* 5
BRI Z [] £05 LLUBRATRE V% AT SR B Vs Z R o o 2 22 5 (L EN 13 B35 T Rm s . SRS RE DN
NWC 7E 16.69%—53.54% .15 Z [8] , HIE N A1  FAAE 35 25 57, R/IMIRUR Ry = 8 FRRE I SRV > 2107
FRFFREYS . B HENEEIS 75009 MWHR 7E 197.71%—236.43% 6 Bl 22 6], 41300 BE 75 FNLL 35 LLURRFTFREYS 22 18] TG
FES AN BEE T EE P RS, SFEAREEH MIC 1 EIC 23 %I7E 6.98—8.97 t/hm* 1 5.63—7.51 t/hm’
TU R Z 0], HE NI RIS AR s S R/ MR 2135 LLURRAT R 3 SHOF IR > I VRS
2.3 IR DIRERL S RV DK SR TR BRI O R

Pearson FHICHEIHT RN , =i A FE A0 04 0 D) RE RS VR RV 0 1 K 43 3R Pk RE S A e AN R
FEMIFROCM: (£ 4) . LDMC . LOMC DA S |- C:N (C:P FI N:P 5 LS 2 #IEAHE, SLA Al LPC 5 LS 2 &R
A2, SLA F1 LPC 5 NWC A1 MWHR £ i 2 1E4H2¢, LDMC . LOMC Pl K it/ C:N . C:P fil N:P ¥J5 NWC I
MWHR £ E 5 AHC, SLA F1 LPC 5 MIC Fl EIC £ & 7 AH¢, LDMC LT DLt f C:N . C:P fI N:P 5 MIC
HEIC 5 B 1FA S, LOMC {5 EIC 2 B E FMX,
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Table 3 Water conservation characteristics of litter of three shrub communities

HEvE A P&t o AR Bk B RFFK AR B AR #ER
Community type LS/ (t/hm?) NWC/ % MWHR/ % MIC/ (t/hm?) EIC/(t/hm?)
HIFIEEE Ass. V. negundo 4.68+0.52a 23.48+6.26h 204.09+14.02b 8.01+0.46h 6.67+0.38b
LI ILUBFRATRE Ass. A. trewioides 5.06+0.49a 16.69+2.98¢ 197.71210.06b 8.97+0.69a 7.51£0.58a
LB BEE Ass. B. purpurea 3.92+0.29h 53.54+4.38a 236.43+19.2a 6.98+0.66¢ 5.63+0.53¢

LS. Wit Litter storage; NWC; 8% 7K*% Natural water content; MWHR ; 3t KF7/K % Maximum water holding rate ; MIC ; £ K42 1 Maximum
interception capacity ; EIC; HREEH Effective interception capacity ; FE B Y R R 2 N [FIFIAENG FR R E T B (P<0.05)

R4 MIMEEERIUEE YK S EFRIEBER Pearson XS

Table 4 Pearson correlation analysis of leaf functional traits and litter water conservation characteristics

- AL N M R RS
AR LT weER 00 Ras wmes on (AR
LA FiE - SLA i NG LPC EALES Bl LEfE
’ LDMC LOMC C:N N:P C:P
TRt LS 0.127 0.481* 0.327 -0.612"" 039" -0.112  -0.506**  0.652**  0.555*" 0476 *
PRI HBR KR NWC -0.209 -0.682**  -0.358 0.627**  -0.568** 0.079 0.526**  -0.861*  -0.560** -0.441*
TR MWHR - -0.234 -0.506**  -0.295 0416*  -0426* 0.101 0.525**  -0.716**  -0.510** -0.426
TVEMR KA E 2 MIC 0.142 0.502 ** 0425*  -0.65** 0375 -0.173  -0.500**  0.693**  0.572*" 0474~
TEYASEEE = FIC 0.153 0.537 ** 0430*  -0.674**  0410* -0.165  -0.520%*  0.732**  0.591*" 0.488 **

o x JEEFRE (SN A 0.01 W FISCHER B s + . 7EEFE(SW) 4 0.05 W MM B E

Ko T BEEARAE Ay e B A it U8 75 0 1A K 43 75 1 B SRR AE VR S i 7 A8 i, 64T AR 40 W AHETY (RDA)
Monte Carlo B4k %0 (£ 5) B A HEP IR B EKF-(P<0.01) o 27 1 HR il Re AR BRI A B8 L 51 53 51
2.9850 F10.5970, %75 2 HEFF il A REAIE (RN A B¢ LL A5 4331 2 0.3908 Fi10.0781, RDA HEJFZ5 4L /R (1] 2) ,SLA Fil
LPC X} NWC Fl MWHR A 1E 5400, % LS \MIC 1 EIC 4 540, LDMC F1 LT %F NWC Fl MWHR £ 71 5% 0, Xf
LS MIC F1 EIC A E50, LIEEH RS MR AL LDMC+LOMC-E SLA (S E R ) T EAT 8% 1 K 43
WAFEERE , T TDIRERL A 5 LDMC+LOMCAIR SLA FZTHEF LLUBRFF AT FRI 00 0] F 1A 55 i 1K i 7k g, B
LPC W22 5  1EK stk [kt —2 a1k,

F5 HINEEMER 57k S HIEFE R LS5 RDA St &R

Table 5 Scores and RDA statistical results of leaf functional traits and water conservation characteristics on the canonical axis

B % H— g
nr e e | D HEA HEEN

Axis 1 Axis 2 Axis 1 Axis 2
AR LA -0.2206 0.1755 K HK R MWHR 0.9497 -0.7079
T4 BT it LDMC -0.7031 0.1964 KA E = MIC -1.2115 -0.3872
R LT -0.4780 -0.0722 B AR EIC -1.2574 -0.3297
eI T AR SLA 0.7796 0.1584 FEMF{E Eigenvalue 2.9850 0.3908
A & LNC 0.1635 0.0759 fi#RE L5 Proportion explanation 0.5970 0.0781
I F it LPC 0.6630 -0.1390 fif 7 251 e Cumulative proportion 0.5970 0.5852
YR it LS -1.0921 -0.1787 ST Tl A A F=7.1136  P=0.001
AR E/KFE NWC 1.2898 -0.3151 Permutation test of all axes
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Fig.2 RDA ordination of leaf functional traits and litter water conservation characteristics of shrub communities
LS. JA75 Wt Litter storage ; NWC H 4K & 7K Natural water content; MWHR ; 5 K457k % Maximum water holding rate ; MIC KA E I Maximum
interception capacity ; EIC . f75(# & & Effective interception capacity; RDA ; JUAYT Redundancy anahysis
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