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Abstract

This research took the primary forest and secondary forest in Guangxi 36 Lane-Longjun Provincial
Nature Reserve as the research object, studying the hydrological effects of litter layer and soil
layer based on field investigation and indoor immersion methods. The results showed that: 1) The
litter thickness and the biomass storage showed primary forest > secondary forest, the litter
thickness and biomass storage of primary forest were 22.65mm and 7.35 t-hm-2, and secondary
forest were 19.51 mm and 6.45 t-hm-2, respectively. 2) The maximum water-holding capacity and
modified interception amount exhibited primary forest > secondary forest. 3) Litter absorption rate
and soaking time was power function relationship (R> > 0.958, P < 0.01), whereas water holding
capacity and soaking time had visible logarithmic relationship (R> > 0.913, P < 0.01). In the water-
holding process, the litters in primary forest and secondary forest showed that the water-holding
capacity increased rapidly within 1 hour of immersion, and the increasing speed slowed down af-
ter 1 hour. After 10~12 hours, the litter basically stopped absorbing water, and the absorption
rate reached 0 at 24 hour. 4) In the 0~30 cm soil layer, the average soil bulk density showed pri-
mary forest < secondary forest, and the soil effective water-holding capacity and maximum water-
holding capacity revealed primary forest > secondary forest. 5) The effective water-holding capac-
ity of primary forest was 119.61 t-hm-2, which was greater than that of 105.01 t-hm-2 in secondary
forest, indicating that the water-holding capacity of primary forest was relatively good. In conclu-
sion, the Karst mixed evergreen-deciduous broadleaf forest has a strong water conservation ca-
pacity, and the primary forest is better than the secondary forest.
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RS R R E ), WU BLRVE Y 0 R A LR 1A HLSORTE™ ) o 55 2 o S B R B (121 1R
T JEAE N R X0 B K R AR RO S ROAE A 13 ] A TR 2, 33 = DUSE R K R AR A (A
BCAARMIR TR /KRR A, MRS SCER (2] IR PG 1 DX OR2 A bR 438 S o bk bt R /K B B B o 0 ik e
IR, S K VEREAEAE SR VE VIR o LERT I 2 WF T B BRI, 1 5% T 5 0 Ay e 7 s v
P ] Y S AR i A PR AT A AR A0 R K SO0y T Tk TE e

W R AR S RGN A S RIS AR S R —[14], HAa @ tERBi T ae i 2, B2 A i e o,
PR LA [ X 3 S AR MK SR AFAE R ZE 5 o W IR AR BT LR . R ESE . i T
B PRI o, 2 B R B K IR i R W 5 I FE K i ok, BRI K it 2R R e S0 e 3 [X 3 2 (1 AR 25 1)
RRZ o FRMITEDZ AN 382K SO B TE A 1 AR MROACSCIE A I RE S R AT AT AR (5], s AR bR
A RGUKSCHEH BN HT TR S35 K L R AR OR B AR FE S

HREAET P =78 FE - Pt 20 E SR ORYP IX R HC TR g S A e BT SR i R TR A AR ZE AR AT
OCEMESTREM, 255 B AR A AR UL 2 RO RS v M R 3R K 1, o B ZE MRORI R
PREGKIEIRTRAE ST, v ML I RS AR AR BT O B AR SRR 2R

2. 5 H*E
2.1. REER

=N - A O E SRR X (23°0427"~23°19'T1"N, 107°50'36"~108°08'44"E) AL T 74 i 7 1 it
WS ELPH R A, [HARIL 8,000 ha, @& B AL ARG e fE b3, HERTE Y 200~600 mo HiAL T T 2= XS
X, i 21.7°C, FEXHBR %L 1597~1660 h, 54 H1 A)¥HE 12.8°C, H#AH (7 H)¥JE 28.6C,
FEREKE 1100~1700 mm, [EKZEDT 5~9 Ho LR BIAKERE[15]. AR A IS H 4
VM REIRAIAR, FEEERERE W AR (Excentrodendron tonkinense) SV-%é(Sterculia monosperma) R
Wk(Syzygium hainanense)~ IR Fli(Diospyros siderophylla). K7W (Streblus tonkinensis)~ 1XAt(Lysidice rho-
dostegia)FN LI (Vitex quinata)Zs

2.2, HiigESHRRE

JEAMRRIR A% 3 MFREREH20 m x 20 m), EREMRERABENLEE 3 A 1 mx | m (RS
SREEVATEI AN L3R 5 o VRV IR SRR RS S0 AR AR IZ CRTEERTE D JR Hh AT . A1 TE 43 g IR0 ) A 4y
2 IR0 AR B AR, BRI — B AFRA) TITEYIREERT, 1 2 FAR R o 53 I BV
YRR R RZR A RZ RS, AT ER 10K, 15 BME NG ZREY R 16]. FEED
FERE RS, BT 8SCHMAM T EEEIFHRE, FHeMiRAKLsh. R, F5840N 1mx 1 mbE
WIZIE IR, HEA TR 0~10 em. 10~20 cm AT 20~30 cm 3£ 3 H 2 A IERE S, FEAR ] 5206 = 4t
F- I AT IR R BE I E
2.3. FEIFFKEESIME

JHIEERENFERTE TR S & E, HEPKEE R ZEWRIEENE . LB
AL 90 g M5 M BN JE AR IR NG K, MERIE 0.25. 0.5, 1. 2. 4. 6. 8. 10, 12,
24 h METEYIEE, 120 24 h JE UK E N RFKE, I R K RN RKFIKR[2], HAafRbritH
AXA:

K =(n,—n,)/n, x100% 1)

H =(ny—n,)/n, x100% 2)
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W, =(H-R))xM ?)
W =(0.85H — R, )x100% 4)
X, W WA RIRREE DR KT S B (ehm ) AE B E B(thm ), Ko H 239D B R 5K (%)
KRR (%), n ARATEDEEE (), ny WD T H(g), ny ATATEYIRIK 24 h R R (g), Ro AF
BIEREKE(%), M ATEEDE B E(Ehm ™).
2.4. TIWKSTHITE M BURE

KA TREME LA E ., WAFKRE. BB . BELESEIEARS], a9 i E RfK
B AREPKEMRERRKE, HEARN:

S, =10000~P.T &)
S, =10000P, T (6)
S =10000PT (7

A, SR AR KE(Chm ), S, A EEKEChM ), Spa NI KFFKE(CIm ), P, NBE LI
(%), P, NAEBEFLBE (%), P, NEFLEE(%): T HNEEEE(m).

2.5. RS

i ] R4.0.3 1 MASS 56 il 5% J2 18 T W K 3 S AR /K B 53R 7K B 18] 5% 2R T B A0 & 40 BT o IROK TR
GRS A TRERY =k, V AWIKEZE(hm >h™"), ¢ NEKEIEI(h), & AHFEREIERE,
NIEH. FKESEKERIFINE AN O =a+kint , Q NEF/KE(hm™?), ¢ AEKIE (), &k HT7FER
HARE, a NFEHEIN. RIS B KAEEISTE Excel2010 F 58 K.

3. ERENH
3.1. FEYMETRE RIKICHFE

VR R EME B RIUNEAER > RAEK, FNSRZE > ROMZEGE D). HAENRREEDAR >
A E RN )2 T PE 3 3R 2.45 mm AT 20.20 mm, 4351 5SS 10.82%F1 89.18%; K4l )2 A4 /=
ERESHIN 0.59 thm 2 Al 6.94 thm 2, 735 R EFEN 8.03%F 94.42%. KAEMIETEY AR iR 2
SR ZE L /N 1.24 mm A1 18.27 mm, 4351 5 R FE R 6.36%F1 93.64%; R4 IEM k)2 B &5
WM 0.42 thm 2 M1 6.03 thm 2, 2305 5B RN 6.51% 93.49%. J5 A FRAI R AE MRE V&) /2 35 3 2
SRR TR, AR AT RER D

Table 1. Litter thickness and storage of primary forest and secondary forest

1. BERFRERLEVSERYERMERE

ATEY) B E Thickness (mm) T E R Biomass storage (thm 2)
FRMETY Forest types Rk AN = P KIRIZE NRE
KRB Total Undecomposed Decomposed MTo t;\l Undecomposed Decomposed
layer layer layer layer
JEAEMR Primary forest 22.65 2.45 (10.82%) 20.20 (89.18%) 7.35 0.59 (8.03%) 6.94 (94.42%)
WER Secondary forest  19.51 124 (636%) 1827 (93.64%)  6.45 0.42 (6.51%) 6.03 (93.49%)
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%2 BoR, FEMRDMRZERN S RZE HREKER, BRFKE, BKRKE. AU ERNE 8
BRRINFENR > WA, FB, ROBEMNSEEGERRKESR, BRRICIORE > Ro@E
2. GiERTEDRDRIZMRIZ, JRAMRETED B IR EKEIME 87%, KA 66%; JR ARV
KFFK I 339%, RN 266.5%; J5 AL MRIATE P i KRk &R 25.13 thm ™, TRAEAR 14.96 thm
JRAE RIS R 8 I 200.5%, KA 160.5%; JEAMBEEDEBEEE RS 14.55 thm 2, Ik
Ak 8.89 thm™. £ EATAI, JFUAEMEVED R K RER T IRAEM, BBRNDREZE > ROERZ.

Table 2. The water-holding capacity of litter of primary forest and secondary forest
2. REMRFREMEEMIZERE

R Ak 2 IZINE &S R FKE AREER AHEERE
_ Nat B - Maximum Maximum Modified Modified
{E EE a uret: mto(los/ ) re water-holding rate water-holding interception interception
Litter layer content {7 (%) capacity (thm?) rate (%) amount (thm?)
JRAEM  RAAR JRUERR AR JRZERR ZEAR JRARAR RAERR JRAEAR KRR
R J2
Undecomposed 87 71 337 231 2.07 1.33 199 136 1.2 0.81
layer
IR
Decomposed 87 61 341 302 23.06 13.63 202 185 13.35 8.08
layer

3.2. FEYBKRENFKE

B 1A AL, JRAEMRFI R AE MR VE RO KR R A M E A, RORZE R RZ R AGEREIRK 2 h
AT 2 GE FREM#ass, ERK 4 hJEfaTRE, 24 h#aT 0. FAEMRARAEMBEEDIRKER 512
IKES I R RERBOR, T RER® > 0.958, WAFRIF(FE 3). FR, AR E YR KE
RIERKYIAFIEZE SR, =K 0~0.5h, JFEAEMITEYIAR I R E R R ZRKE R K TR, Horfk
JERITE NI o AR AE R ITE VAR 53 RN R E FK BRI R AR > IRAMR, HRpKE
BITEIRAK 1 h PORGER N, BEIZIER R LK, ROREFKEIERK 2~12 h BIRIZAS1 N, 12 h j5#
THaE, M REERK 2~8 h HEZEIN, 10 h Gl TRE (& 2). JEAEMRAN R AERETE K &
BRI X HE R, o 2R > 0913, WA RERIFGEE 3).

K47 fi)z Undecomposed layer 43fi# )2 Decomposed layer

—¥— JF A Primary forest
—M— K EMR Secondary forest

Wokid

Water absorption rate/t-hm=2-h-!

WK T

Water absorption rate/t-hm=2-h-!

6 —%— J5E K Primary forest
~M— REAK Secondary forest

L 0 |
0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20 22 24

2R ] Soaking time/h 12U 8] Soaking time/h

Figure 1. Correlation between water-holding rate and soaking time of litter in primary forest and secondary forest

E 1. BRERFUREMEZYRKERR 52 EE /X 5
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Figure 2. Correlation between water-holding capacity and soaking time of litter in primary forest and secondary forest

2. REMFREREZYFKESRIBFEHX R

Table 3. Regress analysis between the water-holding rate (V), water-holding capacity (Q) and the immersion time (t) of litter
in primary forest and secondary forest

3. RERFEMBZE MR KRR (V) FFFKE(QFIRKETE ()K= YA 17

Py il A1t JZ Undecomposed layer /3 f#)Z Decomposed layer
Foresttypes  [a]J 572 Regression equation R’ P [A] )9 77 F£ Regression equation R’ P
JEAL 2 Vv =33517%" 0.958  <0.001 V =3.266r 9% 0.997 <0.001
Primary forest Q=1.189 + 0.0591nz 0.913 <0.001 Q=1.190 + 0.065Inz 0.925 <0.001
KRR V =3.0017 %' 0.958  <0.001 vV =2.5107 " 0.996 <0.001
Secondary
forest Q=1.082 + 0.065Inz 0.914 <0.001 Q=0.916 + 0.070Inz 0.926 <0.001

3.3. IREIEME R B AR SCHFE

HI4 4 AT, 4E 0~30 cm HIREA, TR E . BESLBEEEM A K ESEHRIVEER < &
AR, TR SRR ARSI AR BB KK R ERIUO R AN > AR, NIE
HANE, HELZRRERM, JFARMRENR R R 28 K@Y, S, BELBE. Waf
IKEMER KRR ERENES . GaKE, RAKRLER KRR T, B2 B3Rk gt T
BOR 7

Table 4. Soil physical properties of primary forest and secondary forest
4. FREMRFRE KT E MR

BT 2 THeRE RILRE BEARE O ETRE HRREKE FRERKE BRKFKE

Forest  Soil depth SC(1)11 bulk  Total Capillary ?LFEU.E Field Effeﬁtll\(? Maximﬁirp
types (cm) en5193/ porosity porosity  Non-capillary capaclgy wate_r- o 1n§2 watqr- o 1ng2
(grem™) (%) (%) porosity (%)  (thm™) capacity (thm ™) capacity (thm )
0~10 1.09 58.08 47.17 10.91 471.67 109.09 580.76
JBEMR 1020 1.19 54.63 45.08 9.55 450.83 95.50 546.33
Original
fomest 2030 128 5158 40.52 11.06 405.17 110.59 515.76
Mean 1.19 54.76 44.26 10.51 442.56 105.06 547.62
0~10 1.16 55.58 47.32 8.27 473.17 82.68 555.85
WER 1020 119 54.53 43.55 10.98 435.50 109.79 54529
Secondary
forest 20~30 1.27 51.99 42.40 9.59 424.00 95.88 519.88
Mean 1.21 54.03 44.42 9.61 44422 96.12 540.34
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3.4. FFREIM IR R

M s ATHL, JRAEMRARNR A AR LI Z I TTR R ITE 85% LA b, HIEEFIKEZE TREDE. HE
MIETEYDZ RN 133 2 0 MR R K TTER 20 51 12.16%H01 87.84% , A RH T4 47 2 A -+ 338 2 6 Mk b B 7K 1
BRERZERIR, DN 8.47%F 91.53%. JFAEMA ZRF /K& (119.61 thm ) K FRAM(105.01 thm ), F
B 5 A MR KRR 77 8 8 o

Table 5. Effective water-holding capacity of primary forest and secondary forest

5. REMRFRERKBBYFKE

JRAEMK Primary forest (t-hm™2) WA Secondary forest (thm™?)
V&Y Litter 14.55 (12.16%) 8.89 (8.47%)
+3% Soil 105.06 (87.84%) 106.67 (91.53%)
S Total 119.61 105.01

4. Vg

PR 2 /KRR 75 Th R AR MOK SCAE RS D BB M0 B ZEHR bR, 7ECCB MRy LI ah b . PR/K B A 1k 1
BEFLBRIE S T R FEE RAEF[17] (18], EZEHEREMEKEAI . FEY S EIEH BEgE R ER
Bl LI HOE . SERTETED > R A 2 R R IR A e [19] [20]. ABRFEIR[6], AR BTk
X AR E R R T AR AR T AT T A B R AR AR B B R T IR IS R, wRE 2
TAB G KA B R R 1 X AT, R AR R A 2 BN O TR RIS 0L N KB R, W%
FERLRAERRR, AR BBCR IR B AR B . A O 070 3R B Va4 35 AR bk 7 2 B 388 o if 52 B0
K211, At EEDERELE 6.45~7.35 thm 2, L) 4 5 L B 0BG 5 45 B 1H 4K (8.45
thm2) [22], = TP AL M s X M AR (1.83 thm ) [6]F1Fg 73 K ZHEMR(1.96 thm 2)&&[1]. XATHE 5
A FCRAEIS A O, I LR R VRS A AR 7% R B R T 3~4 AR 11~12 A, AR T 4
HofgrE, MEod —cR R, RN T WREEKEmR, LIRSS s RAEKER, H
wYIIRIE RS, R HERER K.

TR FEKRE D70 F SR K AR KR K Z VP, IR TE D2 B VIR DU 4 A R S DR 3R v
FE[2]e AT, R AR A ARV B K RE KR 539008 339%FH 266.5%, FEHIX 2 FhbRAY oK n] 7y
W2 B 5 T8 3.39 M1 2.67 (57K 5y, HA )2 B KRR K R AR KK & T R R IE, R
OMRIEBA BRI ERE, X5 OA TR R2] 23] 80 2T AR 4 HE Y O
DU G, BRI & R 0 R 2 AT RE 3 2 K 25 o TRTE i KK B DL S L35 /K 6 g, T
TEHEE . EHEE KV BRI 501 DL B e B4 b [X AR5 A5 1) — 4 /K SO AR T AR DA AE R /KR 24 h
LG, PRI A S & SRR IR K RE I (2]. BT, JRAEMEEYA I E &R TIE
W, BRI RER T RAGE, ZEE R RIS A SRS

THR RS RGURTEARIR A, HFKE RPN AR IR IR IR T RS I BB R AR 2], T4
FrK e LI E AL E S VMG, = kIR SE K 24]. — i s, TR EmN, HiE
ABEBSVERGERSE, PEMOKRE IR, RZPERKEEIEE. AAF, 16 0~30 cm LEN, LIE
L Z R RGN OK, BRAEAR IR N TR AR, R R IR RRIR, TR K R,
TR A O A PR 3 22 D A PR T S bk - g R K P R

FIRALER AT LA AR Sy, R AR AR R A A IS . e TS, AR RN
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T 3 kb . S5 FEHLTSE[2] [25]. TR S FLERE R TE 30%~60%, FHmT 50%HH), T IELRFFF 4T
IS VAN RE K PE[25], AT AT B AP IR IR K IR B . AT, 75 0~30 cm L2, JRAZMRAIRAE K
TS ALBREE 73 5l 54.76%H 54.03%, KW 2 kA LSRR YRR I E . (RIS, ABETE 3 AR A
FLBRE Z SN, AT R EIA T 0~10 em L2 S FLBRE S HR LR AER R ER[2], WThEZ
BN TR Z LZ RN THAE, BRESSEN TP e, Bk HeR = IR a5 M B i, T RIRM
B RV 2 1Ay 7 R P 1 o e = - o £ 5/ Y e 5 P w9 = N 9 R A N e 9= B @1 S
REXE 5 FH A B K B AT KR /K & s 338 KRk & e FLRR BE AT B, A 80 /K & U e B FLBR
FEHED, AEBE LB RO, KM BB IEMR25]. AWFFH, JEAMR 3R FURR AR B fLIR
BIRF IR, R AR bR 3 e KRR B AN AR K B BOR R A6 AT e 7 /K R e

ANFIFRMRBIAE TS . MR R M RS T TAEEZE S, AT ARMOKIRIR IR g ) B 2 2
o RBEAT, ZEETTEYIR LIEA SRR E, AR IUE A MR K M RE R TR AR, 3R B 5 AR AR 77
IKVRRE ST . G BEFE S [0 TR RN TEME R Hh DX, AR F IR AR bR, 3 i S AR AR T AR 2R B HL K SCR S
DRI ST T I ARy o BT ARt X PRy PR A B R o, RSB 47 B AR AR, D2 N DR ik b 2 ) 9 420 1D 4 it
RO EE A AR VE ) AN L3R KRR TR RE 70, I FLE UK BOR, (RO L R FE R K R e 77
et s o

5. &g

2GRS 8 TR AR PR 5 0 R 43 /K SC RS R FEAT 8 20>, AR SO T B AR A R0 25 P SR
X AZAN BRI AN LK SRS AT R FE,  H X B AR AR A BRI R K I BB EAT LU, i — DA 7R T
SXof T 7 A e A AR AR K SCAE A R K IR % RE ST BN S . 518 T -

1) JFAEMMRAEMEEY BB ED SN 7.35 thm 2 6.45 thm 2, AFEE R BN 14.55 thm
A1 8.89 thm™?, B AFF/KEDH N 25.13 thm > Al 14.96 thm >, BHNMERERK T ROMRZE, FAEKEEY
FEKPEREAL T IR AR

2) JRAEMRARNR A SRR D0 3 At 2 RO 53 ik 2 R /K 36 5 2 /K TR 1) S S R R IO R, FiK AR
KB IE) ) 2 B E R RO R . Rk fEd, JE A MR A AR TE D3 3R BN TEIR K 1 h P REZK EIRGE 3G I,
1 h JE IR, 10~12 h JERKEIEAAAE, 24 h TAKEZRET 0.

3) 0~30cm +JZ P, JEAEMAUCAE K39 2R K &= 2 38 105.06 thm > £196.12 thm >, i KEFK
B398 547.62 thm 2 Al 540.34 thm 2, JEA KSR K IEREDL T4 4K

4) CEETVED AN LG R K R, R BLE A MR AN IR A ARAR A 2K B B0 119.61 thm > Al
105.01 thm?, JFAEMRERARMEREOL T IRAEMR, 2 0A IR A MR B A S/ JRIR 9% B

AHIF 7T 25 ST gt i AT o S AR AR K S IR AN K 50 % B8 0 AT BB S, SR G A B BT S [+
MRALE AN IR E B R R, B TAE AR — P 54T 1 RS dka .

EHEUHE

TV SRR 3 4 10 H (2021GXNSFFA 196005, 2021GXNSFAA196024) A1 [H 58 H 48 Bl 2 3k 4 15 H
(31960275, 31760128).

SE

(11 E&N, MNPk, AArse, 2, #AA%E, SN AT 5 APt N TAREEYKSCRUBT]. KRR,
2020, 34(5): 169-175.

(21 ARILSC, XSPRR, 2B, Bes1s, s, SORNI, AR REARHLIXOA RS A AR M v 4 5 K SCROR[).
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