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Litter production and its water holding capability in typical plants communities in

the hilly region of the Loess Plateau
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Abstract ; Litter plays an important role in runoff interception. It is of great significance to investigate the litter production
dynamics and water holding capability to understand the primary productivity and its functions in soil and water
conservation, several kinds of plants ( Robinia psendoacacia, Pinus tabulaeformis, Hippophae rhamnoides, Sophora
viciifolia , Artemisia sacrorum and Bothriochloa ischaemum) were selected to monitor the litter production and water holding
capability by month for one year in the loess hilly region. The annual volume of litter production, composition and monthly
dynamics of different vegetation types were compared including the water holding capacity of litter and impact factors.
Results showed that: (1) The total amount of the litter production of six plant types ranged from70.65 to 455.57 g/m’,
defoliation accounted for 48 to 91% of the total litter. The amount of litter production per month was 1.86 to 160.21 g/m’

which can be divided into unimodal, bimodal or irregular modes of the annual dynamic. (2) There was an extremely
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significant logarithmic relationship between the water holding capacity of litter and the soaking time (P<0.01). The water
absorption rate of litter reached the maximum in the initial stage of soaking. Maximum water holding capacity of litter organs
after being soaked for 72 hours ranged from 1.20 to 4.35 g/g. When the litter organs were being immersed in water for 5
min, 24 h and 48 h, their water holding capacity reached 48.41%, 93.96% and 97.70%. The maximum water holding
capacity of the litter by month ranged from 1.19 to 3.95 g/¢. (3) The interception of litter fall of six plant species in the
whole year ranged from 1.33 to 13.33 t/hm”, Defoliation accounted for 57.19% to 86.12% of the interception of the litter in
the whole year. In conclusion, we concluded that defoliation accounted for the largest proportion of litter and made the
greatest contribution to the interception of litter. Density has a significant effect on the water holding capacity of litter ( P<0.
01), the differences in specific surface area and void spaces result in different water holding capacity of litter fall.
Vegetation affect the soil and water conservation of litter in the plant samples by affecting its litter production. This study
will provide the theoretical basis for evaluating the soil and water conservation function of litter in different vegetation

restoration models on the Loess Plateau.
Key Words: plant litter; litter production; plant origins; water—holding capability ; interception; Loess Plateau
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1.1 P XA

ASBIFGEAE B VY A48 22 1 22 € XK 1 AR FrER A U3 (109°18'N,36°51E) K 4RH5 VA At (109°14'N, 36°
44'E) HEAT o WFSE IR T A B U B T AR X, AR IR 8.8°C AR RT B 505 mm ,6—9 A {7
(PR K R 2 7 AR K B 70% LA 0 F2 3+ R w4+ AT - A LT & B, IR B A
We o AR I RS XM T B vty 2 0 ) 2 Rk JE DX AR ) 2 B DAy I ety ¥ i o P 1] D
YRR AR B DX LA W) Fh 25 LRI AR ( Robinia psendoacacia) i ¥ ( Pinus tabulaeformis) . ¥7 2% ( Caragana
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intermedia) VY ¥ ( Hippophae rhamnoides) A% 7 %l ( Sophora viciifolia ) Bk ¥T & ( Artemisia sacrorum ) |+ 7% ¥
(Stipa bungeana) .- ( Bothriochloa ischaemum) 55 R %, ZHIX 4—10 Ay 2y EE2AKY, 11 Ah=E
AR 3 A 4 K2 H0m s 1k AR K s K g8 (IR 7
1.2 FEHpEsE

MR 5% DX IR 4 A IS, 298 U [ 129 Ay BFI 3 ) AN bR A N bR VD3N AR AR N AR Bk
& RES AT E RIS © R HLBURE M) AE 3 BE D N DE S0 Rh S e Al ), AR KRB, 52 BT Bl i 5
NG TEERE M eSS R SR Y R S AR BR S KT 25 4R BRI LR 1,

F1 EYERERER

Table 1 The basic information of the plant samples

Y . PR B SR 4% DBH o
- P b ’ : . b
PFh Species Biomass/ . Density/ Crown Diameter at .
R Heigh/m ) . Altitude/m
(g/m*) (#k/hm?) breadth/m breast height/cm
HUIBE Robinia psendoacacia — 7.75+1.96 1735 5.15 13.27+6.31 1291
ALY Pinus tabulaeformis — 7.27£1.13 3124 3.12 16.45£5.66 1118
PR Hippophae rhamnoides — 2.50+0.56 5036 2.40 — 1245
T3 Sophora viciifolia — 1.70+0.31 3111 1.80 — 1171
HRHFFE Artemisia sacrorum 310.71+£55.25 0.28+0.05 — — — 1222
H2EEE Bothriochloa ischaemum 153.16+36.13 0.23+0.08 — — 1186

— AR

1.3 kit

RIS FF LR TN 6 FAE PIFE L IEAAE B TR, A DA M ) 2 3 b AR5 B A BT, TR ARRE T K
/NH 20 mx20 m, HEAFEHLK /NN 5 mxS m, FARFEHIA/INR 3 mx3 m, FIH GPS Wl i 7 v [ B, LA
WA R bR A B Ry vk I R T AR BR 3 (TR JEARRIREAR ) MRS (TR AR FITEA) 5k
(FEAREAR) HafE DBH(TEA) A A9 (FAR) 45,

4 FhTe VAR DA b HE 2 A6 (] BB R 00 7 13 08 9% U BE 2% IBE 2 L2 0.5 mm R/ T mx1 mx
0.25 m T JE eIl > % H USCEEHE N I PR &), SR RhRE AR L 10 ANEEAT 2 b b e i R 2Rk 55 [ B
JEOAERE - PR 2 mx2 m P8P RE T DX, V9 DX 9 S5 AT G P 0, 8 A 2 DX sl P A5 38 P A 75
YIVE N TTE Y R Y RE L 3 AN
1.4 A vk

I T 2016 4F 11 H 432 2017 4F 11 A WIS T, & A At a g it lcg | S 3Igg 12 1, iz
HWE R E RAMGE, EHH T 75°CHET 24 b FREE, LS AR JRVE i+ VR S HE A VE 9
it (g/m?) , [FBTH IR T TR TS AL R SR AT R P a8 B R 4 BREE DA 1—12 A S fn AR M i
BIHAEE A RAE Y R (g/m®) o VR YIR0EE R PR R B R

AT RPN E XTSRRI R PR T5 W, LAZE N BT 3 K5 S 07 ot it R V& ) iR K s VRl A AR 3K
B (g/g) , ITRAIE I SIS YA R K K R LR SRR B T BT B BRI 43 45 A R
YA E B 20 g A 30 emx40 em JEEMAE = AKH, 43 HI7E 5 min 20 min .1 h.2 h 4 h 8 h 12 h 16 h,
24 h 36 h 48 h 60 h 172 h BHCHEJE e 4% FREFTEFE 5 min 2K, BAFES 3 ANEE DO R[]
PO TR T W) TR K AR RVE K & (g/g) o DARIE 72 h B 567 3T 2t 08 9 0 i Rk R R R P
R RFKE(2/g) o

PVE YRR B BT ST B AVE W B R Lee Richard"' X b 92 Hiu IX 46 AR M 76 0 15
IKRE TR ST 45 5 | Y i 1K 2] 20—30 mm B 42 E R 2 Wi KRR 1Y 85% , BRI .

W =(0.85 xR, - R, xM (1)
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A, WA E R (Vh? ) R, N IRRFFKEE (%) ;RN FSRE KA (%) s M T (1/hm?) |
1.5 Hsabsiy ot

AR TP A 2 TR Y 25 v U BRI PRI R ANOVA J5 220 HTH Duncan 25 Wik FHOCTERS
55212 FH Pearson XUMIKS S . 05 AE 2/ R FH Excel 2016 ,SPSS.19.0 F1 Origin pro 2016 253k,

2 MIRER
2.1 OR[RIAEYAFEJR 3% 0 i B sh A8 AL RAE 00 -

6 b AE W 4F R ¥& W) B R 70.65—455.57 ¢/m” (& A e
D). A A AR (25 | TR I s B
TP AR IE AL FITE A . V5 R A YA IR I8 P 1) 32 2 450 | AB
TRy ARV o 42.39—346.96 g/m?, 5 AR I V& ) B
1Y) 48.17%—91.09% , s BiAF&E A4 ”

B

HA TEIE IR VDB AR A I A BRAE 6—11
AUy (W s Afy) . MY HALS & 4R A
27.84—112.15 g/m*, ZH0 5 FRE D = A 2 10%.,
TR A — AR R AT B, TR A6 BT I Ay
PE, — B BE 4—6 A6y,

150

P& Volume of litter-fall/(g/m?)

RAEZH PTEY) N 1.86—160.21 g/m* JIKE IR O P R sV as R
ZF R AT R A 3 B AR ) 3 A5 A g R Hfh Species

RO AR ZF I ERAT S A R R s 0 E T o 11 A Ay,
Eﬂéﬁjﬂ 12 H ﬁj\ ’ {//I\ﬁﬂi %X ’2 ﬂl%?jﬁ ’ ﬂl%{ﬁﬁ ﬁj\ é}% Uj\] 7 H Fig.1 The volume of litter-fall of six plant samples
A 11 A0y  AH L HABAEY) AR ZE T JE I RAE SIS s s s i S B R 5 2 % (P>0.05,n=10) ;
ASAEARAEAN BT B (F 2) o FF FEAEY CIMAAERAN) BUAK  RPEIBE, Robinia psendoacacia; PT: iHi#4, Pinus tabulacformis; HR
WA VR TNV 5 V5 s e G, T e AR K A K P, Hippophae rhamnoides; SV : 84 Hil, Sophora viciifolia; AS:#k
(T8I Y& AE B A K A e P TE W (176.34— #1385 , Artemisia sacrorum; Bl [12£%. Bothriochloa ischaemum
407.35 g/m’) , i B4R V5 P B9 81.50%—89.74%
XFF ALY, I8 15 ) 5 AF A K 0RO AR 0 22 53 N B S, PR IR B [R) BE A A R B U UE W L (44 10%—
59.05%) .
2.2 R[EIEY) TS DR K AR
221 FEWLSREROKE

P YAR B Rk SRR K B[R] IR T AP IS K, e Jo 1 TR g A B iR KK (1.20—4.35 ¢/g) , 7K
5 IR KT R] A X R B R (P<0.01,n=12; 81 3) . JRVE Y048 B DUIR 2 JIVE A e REF/K B ok, /&
HALREDI S B A 1.02—3.62 15, FH7EY HARFFACIRES (0.06%—0.10% ) T 18 7K 5[] W 7K 3 S a5 K 1290 5
min 7K I8 B e KRR K1Y 48.41% Bl J5 , PRV 1) i B Ri7K it [l o [R) SE 4 16 i 388 | 38 B i R FFK
Y 60% . 70% M 80% 53 i T 2L 1 h 4 h A1 8 h, X4¥= i1 24 h M1 48 h B, FF/K i & I KHF/K & 93.96% Fl
97.70% , & P7&Ya% B I8 B i KAk & I i 7 I (R AE 28 5, AT 5 IR B i KR Kt I e J2.(8 h)
TR TR A RN AA TR R 48 h BYREK RN B R R K1Y 90% . EVBIKEE , M\ 5 min 3] 72 h, &Y & B +F
KEIGK T 0.60—2.47 o/ g, R HIVE AL T K, & HAB R 7 Y45 B 1Y 1.06—4.01 %,

AN 28 B W AR 25 5 A VRT3 B 1 %% B LAV RTE W d5e /N 0.30 g/ em? , S AL IR 75 9 2%
I 43.76%—86.20% ., BIFFE & BUAL & 1 (14 %% BE 5 A 7 0 0 e KK St AR 7E R B 3 MR MR BIOC R (R =
0.62,P<0.01; ¥ 4) , BIAHTE Y% BE BT R 0.1 g/em’, Hofg KA /K EEEHI0 0.76 o/g, BRILLASE, TR

1 6 MiEmEREME
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Fig.2 The volume of litter-fall by month of six plant samples
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Fig.3 The water-holding capability of litter-fall organs of six plant samples
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Fig.4 The relationship between water-holding capacity in the initial five min and maximum water-holding capacity as well as the

relationship between density and maximum water-holding capacity for the litter-fall of six plant samples
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Fig.5 The maximum water-holding capacity of litter-fall by month of six plant samples
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ATLAGT R 3 NS890 IR RV A A PR T 2 25 T Ak T30 R K T FIAR S SRk T e /KT R AT i =
FAE— AR, BT AU YA i L T K HLAR K 3 R CIRARBRAN) |, T 0 STk T 4R TR VA 9
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y = 107302 x00% (04 B2 = 0.95P < 0.01 (2)
Ay HEEREYTEE R (Vhm') 5 v, NEFEEE (g/m?) ; x, WEEERR FEAERAVEREZ F(g/m’)
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AR, S fo 2 AT I E B, BRI VD BRTR 2 e A K v Py ook T 4R s e &
1) 82.88%—92.11% , T THIAS AT A £ 2K 39.97%—58.21% , 3% &= F TR VBl IR A i J8 754 3 2
SE e HAE K] MRS | SRR AT A fE AT R B, A2 A VKR8 s Ay AR 9%
P8 A S AR R0, R 9 e 3 403 70 50l ST R A AR R P 02 3 51 34.02% (IRR ) \13.11% (i) 20.24%
(VPR 34.58% (IR A M) 24.42% (BRFFH ) I 18.22% (FIF-H) , i — 204 AR PR T5 W42 & S b
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Fig.7 The interception of litter fall increases by month of six plant

El6 6FEMHFMAEYRERREER
Fig.6 The runoff interception rates of litter fall organs of six

simples
plant simples P

x2 oTEMHENMEAEMEZEMANTLIERIEHE

Table 2 The fitting equation of the interception of litter fall increases with the month of six plant simples

By Fh Species B39 Equation R? P

HIBE Robinia psendoacacia y= 0.0391x23113 0.95 0.00
WA Pinus tabulaeformis y=0.4053x"7%8 0.99 0.00
VDB Hippophae rhamnoides y = 0.0877x"" 0.97 0.00
WRFH Sophora viciifolia y=0.0456x'22 0.99 0.00
A Artemisia sacrorum y=0.0755x"9%7 0.91 0.00

KL Bothriochloa ischaemum =0.1896x" . .
F12£ 5 Bothriochloa isch y 0.7742 0.97 0.00

y HTE Y E R (Vhm?) 52 S BHEE A 6y (0—12)
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3.1 HYRE YRS

TR SR YA T5 ) 0 TV A EE LS, JRVE PR R R A B B, R R A, A K
REBAAEZES, FERAE Y & JREY B AU A E AR A5 I8 A& 08 v R R R R
R TR SHEA S B, | A5 25 HL 2 VDR ) SRARAT P AT A VP i 0 IR TR ( P<0.01) | (EJRAF J4 75 ) i Al
FIMEARAAAE .35 22 5 (P>0.05) ,3X AT BEJE FH T iZ s X VD AR MO 28 B e K (32 1) o A R IIE i —4F
WA TG S A R E R Y PERE R A K AT AT SR, NE Y A R R AR
WFFE PR V0 SORIAR 28 i 4 O 75 40 2 B0 A P A K (FR I BRAT 8 0 2 R AR YR 0 0 VR W e A K
BRI ISR 22 50 . MRN8 S TR, RS R LA M3 2 I 2 B0 1A RO Z0 7% ) b 2% | i J2
T R AT a] RS AR VR R R A0 PRVE B, X TR, o A8 B AR AR K WA S S O B AT A 7 3
Wb, T B AN S Y | B R o S AN T P AR ORI 1 7% 1 b i
3.2 fHYRE YK R T

9 BT RV R K S SR (P<0.01) o RV 00 10 25 8 I et U % 0 1) S SERR B R 4 ) R R
PRVE Yy A T AR RN R 25 Bl 2 /DN | O 9 0 P R K B T R 0 2 i X K ) R B RO 9 4 P
A BRI A3 (7R, PR G YR 7 0 i KK kS B G288 B () B8 TR, RIS, SRR 9% RN A v i it
VEAE IR F T R A R TES 95 R S R I B KRR K R AR A X A 5 (2.93—4.35 /) X SR T A L
VAR RNIE S VR RIS AL A B B HE R AR B A A LU 2 1 AR Dy U 5 R B A 22 B K 4T T
FAVE RANUD BRE P R R K B 4K 5 (4.04—4.08 /) , X J2 th T B ROCIRGS 1 —J7 T 1S X 1 4 v ) L R T
TS INRT 7K 53 W B, 53— 07 T B3R PR AAR 1 8 8 R e AT At /K 2 O VE DN 3Kk B A5 2035 K

ANFRTE P IR B S B TE ) A SRk R A s . — 7 T PR B 3R T B KA B IR A A B
Bes () Tl AR T IR A R A L 3R T AR NS5 44 23 Bt , 15 B0 95 P 7K S R REAIG, 610 4n 6 7 43 Vb S 0 9% 4 ( 5
82.14% M5 AL 17.86% ) e KR /KN 2.87 g/ g, (H 240 51| LU VDT M FNVE& AL 1) B KEFK AR T 16% 1 10%
53— Tl FL 3 T RUK A U8 95 4 R0 LU SR T BV N VE AL TR A TEBLRR T RERFA D B K A R BTR A S R
VR AEVEAE O 4l 1 23 (A1 K T 4230 TR A R L T REURN 25 4 2 B, DT 8 8 17 LRk, 461 G v v 46
TR RN B KRN 3.54 o/g F11.23 o/, 5 A 7E W (T5 46 94.52% 5 T4 K% 5.48% 4 1) e KIF/K it LL %
e 9.00%
3.3 EYREYEEE R

itg Y B EE R E VIR, MY RS Y& e B LR A YA A R AR T E R
VAP &Y SR BI N AURT RS 4 S5/ I R 7 e o -2 By N A o 1 R 1 =97 L R o R -7/ B =
31.45%—52.50% , {5 2 AR AN V0 i 4 A 08 V5 0 2 5 B EL IS AR 28 00 /&5 60.31%—64.25% , 3% /&t TR 75 Y
PR E e — 7 T A2 2 B V& W i 52 ) R 32 2075 s B Rk MR, h T SRR VD B8 75 4
Rk = B g B R o AR 1 ORI A VD B v 42 3 B e v TS AR A, SRR AR A
AIFFZRK PR, AF R AR IR ) A 0 9 e B L RAAT 8 i VR 2 B IR, AR IR IS 3 B BRI E R
AU Bt S B 22 5 Wi E W& & 2.90%—30.77% , 3% #f— 4 EE T A G 74 YR & 45 5 )8 7%
PIRFE R PER S5 (L 3.2) o SRR UL, N [RIAE Y AR J V& ) i 08 T W 20 R R 7 0 B e K MR — 22
ZE 50 YDA Y AR I B TR A2 B = e [ 2SR B T AR AR B 2% 5 X RE HARG YR K - R R T e

EERCSTHINE 2
4 Zig
Xt FebR X 6 FRIYIAE O I 1 AF A IR 7 ) ShAS M RO R PR I  BARAS 2I LR g (1) 6 Fi
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BRI RE ) A PR IE W) R 70.65—455.57 g/m?, ¥4 R A AR R VE W 0 e BBy, 5 AR TR VR ) B R Y 48.
17%—91.09% . HEYH2 5 S EBAa Y IRE Y & T DAL RV sh AN F 6 Mg A M Ea s T
PR TR AN R AR AR AL BN . (2) B PRTE YA B Rk it 5K I a] S 0 2 X 2R BOC & (P<
0.01) , W /K AL IR K WIHA My B a2 B o 95 W R /K M A 8 35 52 MR ( P<0.01) , LU 3R 11 RRURN 245 F SRR A 22
SEREUAE YRR AR, (3)6 MY IRTE Y2 E 5o 1.33—13.33 v/m?, M F X 4 VE P2 & 5 1 o1
BRI K, ARV I E 1Y 57.19%—86.12% , AT 5T 25 S 1 485 735 T AR ) 2 38 2o 5% 1 A v 400 1) 98 7 4k
XA R MG 5 0 K AR R T R = AR R
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