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WE: [ 86 ) KT 8 R F 5L£44 Philostachys edulis R &My Fe LIEHR ARG Hvdm, A3RN0 R R £ B LA MR IR
FABAAZRE, [ FE] AT RSN RGF &, I BT AR E REHF IR (10, 20, 30 a) FFHE
H () RS TR, BN R A E SF R B AR S B IR AR W, [BR] ARHAFTRETLE
R FEHGFRES, SRk, EAKRAFZUHEE. RXBFRE. AREETZTHANEMT 857%~300.7%,
92.0%~402.8%, 87.7%~377.6%(P<<0.05), B K3 Fj5 LMk LIEeELEILME B EN K (P<0.05), £Z (0~30cm) £
HAEEREBRMK (P<0.05), E44LIEELETHKEREZ I (P<0.05); ARHFF 20a /5% E (0~30 cm) 3E R KHK
FHEAZETRERGT 18.1%~332%(P<0.05), [ £ ] AR F ik B HIR 58 %W KN fo kB LIE 69 B R
b, FREHF R E KRB 4EIGR, B 444 K25
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Effects of enclosure duration on litter and soil water holding capacity of
Phyllostachys edulis forest

JIANG Zhonglong', YE Liuxin®, LIU Jun®, LIN Song', XU Minyu®, WU Jiasen®, LIU Juan®, LIU Haiying'

(1. Zhejiang Public Welfare Forest and State Forest Farm Management Station, Hangzhou 310020, Zhejiang, China;
2. School of Environmental and Resource Sciences, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
3. Forestry Workstation in Yuhang District of Hangzhou, Hangzhou 311100, Zhejiang, China)

Abstract: [Objective] This study aims to explore the effects of natural enclosure on forest litter and soil water
holding capacity of Phllostachys edulis forest and provide scientific basis for evaluating water conservation
function of different types of Ph. edulis forests. [Method] Using the method of space-for-time, and taking Ph.
edulis stands in Yuhang District, Hangzhou City of Zhejiang Province as the research object, effects of different
enclosure periods (10, 20, 30 years) and conventional management (control) on water holding capacity of litter
layer and soil layer of Ph. edulis forest were studied. [Result] Compared with ck, the litter reserves, maximum
water holding capacity and effective retention capacity after natural enclosure increased by 85.7%—300.7%,
92.0%—402.8%, 87.7%—377.6%, respectively (P<<0.05). After natural enclosure, the soil non-capillary porosity
increased by 27.52%—137.74% (P<<0.05), the bulk density of top soil (0—30cm) decreased by 16.53%—
26.52%(P<< 0.05), and the water holding capacity of non-capillary pores in soil (0—60 cm) increased by
50.2%-106.3% (P<<0.05). The maximum water holding capacity of surface soil (0—30 cm) after 20 years of
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HETWH: BERARPASEE VI H (31700540); #VTAKFIT BT H (RB1916); #iil4 28 35 E AT #iz
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EBTIA : ¥, SR TR, NFMI AR TR . E-mail: 3328634671@qq.com. BIETEH : XNFE, &
KT, N EA MG E L SRMAE R ITAGY . E-mail: 113541444@qq.com
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natural enclosure increased by 18.1%-33.2% (P<<0.05). [Conclusion] Natural enclosure can significantly
improve the water holding capacity of litter and the water retention efficiency of surface soil, and the water
conservation function is enhanced with the extension of enclosure period. [Ch, 4 fig. 4 tab. 25 ref.]

Key words: forest ecology; natural enclosure duration; Phllostachys edulis; litter; soil; water holding capacity

EAT Phyllostachys edulis j& ™ [F B2 BRI, AUHTILAE 7304 AU A 81.67x10* hm?, i 2248 7%
MR 13.43%M, BAARKY . &), alRpsithom SR i . LIAERNITR EEE D F BT &SGR 5
T AW B IR A . PR BATIRESE BRI TR T A 2R . 5 B,
BERLA Y E . MRS AR SALBEY, AL . B AL AR B SRS B
Bl BATAIGAEBR BN FRES, EARE 20a )5, HEESANER . MUEWERS BT T 34.70% .
49.35%", KNG EW FEBHM IR, HEiEH S KU IREBUR R, MMM EE TS, 55
I RAFFE BT, REEATREN TRAR T M ERA, SR T ICE KRR ENLEE
ke TR, AT ARBEFRE. AREHFE, WM EHSEN: . ERAY R, WEYHESERS
By RHEANEK . A LS R E AR bR AW AT REE R T KR TR M AR RS
HEASTRE, HhREYES 52 5 R FKIERE 109 90% LU BN, B BRMOK SCHEBFFE I
Ko WFRERI . AR5 B BT AR VR VK MEREAAAE AR 22 5%, 3 000 Bk - hm > AR 53 P ) fidh £ B oK
Rk hmast; BT IESALE | AEBE LB . BORRKEFUKIRRFRRE ) B R TAEA
Cunninghamia lanceolata RFI BN Pinus massoniana FRU 5 YT PG54 1L H 2R FR G AR BT MO, T8
VIR SCESTREIG SR s U [RIAR 23 /K IR 7R 25 G B 0 R 2/ IMIRIR R IR i S R AR . AR
MR REARGAR . BTN, BARBE S BREE Y SRR RE R A AR A, B4R IR
B, BT, AR MR, SmmiEA s A4RET 10, 20, 30a MIEHMLENE
VIRV A R KA BE, Bt R BT S RGE AR E TR s W iEa . Rk PEREF 13
IKSCHERBT AR, DI AS [F] 2R B B AT MOK IR SR DI RE SR TR A 4RK

1 #MEEF&®

1.1 HREXEER

HREXMTAE “HPENTFZS” MBITABMN T AP IXEE N, AR A 30°25728.10 "~
30°33'34.00"N, 119°42'02.71"~119°50'35.22"E, J& TALWHGF TR MEX, FFHHE 162 C, £
AP K 1391.8 mm, AEFIHXTIRE 76%, ToFEH] 199~328 d.
1.2 gt

2017 4F 7 1, FEAE BB T AR DX ARG IR 2 B R 2 4 B A i SE Rt L, SRR b | L BRI 1
FHEFFERS B0 10, 20 130 a B BATLEMCABIRS S, DL A E BIMOXT R, & B8 ARREF 4
FREREHLA 9 A, kit 36 MREHL, REHLIEFN R 30 mx30 m!"Y, HEH EMAEAERA N HIES T4, XHEE
PR EEAE 5 A FA) . rh A REAl 1 Yk, 6T 600 kg-hm 2 B9 52 A HE [m(N):m(P,Os5): m(K,0) J 15:15:15],
NI R, S5GMERE 15em A4 BATRETE/IME, FEHIEARTEA AR 1 Fis.

F1 AEHEEREBIHREMERFR

Table 1 Basic situation of Ph. edulis forest in different natural exclosure years

HEHEFE/a ez /eyl TR 7 B /m YRE/(°) /(B hm™) SR /om - /m
X 2135 275471 15.3+7.5 2 3454257 10.2+0.66 13.2+1.0

10 2135 397+75 20.248.7 3 7734554 10.1£0.79 13.5+1.2

20 2135 497+80 22.747.7 5173+459 9.6+0.61 13.5+1.4

30 A 509+87 19.949.8 5210574 7.840.71 13.5+1.5

1.3 HmE&ESHH
TEREHB N B o B, B0 1 A R, FRIR 0~10. 10~30. 30~60 cm +XERJE [ 200 cm® 3£ J]
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Wk, ESCER e HIEA . BALBRE . BB . JEBEALRE .. BRRoKE . BERKEAIE
EERKE, EREHLAY 4 AR BT S B mx D m/METT, WURRETT N BB TE Y, e
FRIESG, WG FESL, W IR SEER s 7E 85 C MAR TPt T R, T AASKE, MW, XA
PR ITE I U8 T K R
1.4 HEE

FH Excel 2013, SPSS 19.0 X4 dF 47 4b 34, RSN I 225047, FIH Duncan 47 2 5 LA
25 WEMSHT (P<0.05),

2 HRGM
21 REHEEREAHAEMER R

211 RREHFFREHAWREEMEE HRE I5- .
H 10, 20, 30 a FBATHIFE DGR N 5.2, 9.6,

~12F
11.2 t+hm, 53] FEXS & (2.8 t-hm ) JE 0 85.7% g ol i +
243.9% H1300.7%. BEEEFFERIOIER, BT =1 b
VR BRI Z , HE 20, 30 a BITARIAE DI S or
B SR T 108 BATHR, MBS TXHIE (P<0.05, SN m
s il
212 FAEAHEFFREHARAZHFREE N it 10 20 30
P2 AT K A AR, AT AR Y HAF W/
ek BRI, PR ARFHRFRAR RS FERRE 225 83 (P<0.05)

AR B A R BATARYE 7% P03 K 1.00 h i 2R K B 1 REHFFREARA LGRS

% IJj 24.00 h EI/‘J 84.19%~87.5%. %:Jj*ﬁlﬁjﬁd' ]‘Eﬂﬁf?@ Figure 1 Reserves of litter of Ph. edulis forest in different natural

1) B AT PRIV P4 K AR B IMEK IR S 3R H 4R exclosure years

BH 30, 20, 10a. X, HAEFBIRBEEYRIKE RS T X (P<0.05), (HAFEFER
A B35 22 5. HIE 3 ATAL: AR 3 E AR IR BAT AR 3% P 4 K R 5 R K s [a] A8 AL R A BL, B
0.25 h PHFFAGE K, 0.25~2.00 h I FFKER 2R T %, 2.00 h 5 R RIEARTE, 7E1R7K 4.00 h
JE AR AR M E D RoK BRI ARE S, RWALRES . R 218 BMIHEEYRKE 0) 5
ZAKEHE] () Z [ X BREOC R, AT H y=alne+b Fon, B2 IR &5 B 7K (P<0.05); BAT
MR TE KR (v) FRIKETE (1) Z [ FEEREOC R, KRN y=ae™, BANTZEAH T IA
E K (P<0.05),

1 800 5000
201600 T 4000%
5 — i
= . an |
1) 1400 A A ~ 3000
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i i
800 L Il Il Il Il J 1 L
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127K I [8]/h 127K [E)/h
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B2 FEAHFFREAKAEDFRTOTN B3 RRHTFRDAHA B D H SRR LA
Figure 2 Change of water holding quantity of litter of Ph. edulis forest Figure 3 Change of water absorption rate of litter of Ph. edulis forest in

in different natural exclosure years different natural exclosure years
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x2 AEHBEEREMHBZYFKE. FRKEZRERAMNEEIFFE

Table 2 Correlativity between water holding quantity, water absorption rate and immersion time of Ph. edulis forest in different natural exclosure years

YRR E () S RMETH ()RR PRYE YRR R (v) 5 BRI (O X R
HEFR/a
iRl R Ji g R
papi y=172.4In1+901.1 0.984 1% y=3739¢™ 0.964 9%
10 3=215.31n+929.1 0.962 2* =3 858" 0.966 2*
20 y=194.11n#+991.5 0.955 7* y=4068¢~** 0.965 3*
30 1=216.8Int+1 075.0 0.965 4* y=4395¢~ %" 0.960 1*

PAH . RN MR B K (P<<0.05)

213 ARAHAFFREAKAZHIFRE S MEHBFEROER, BIKREEYZRRRKE D&Y
i (P<<0.05), HARET 10, 20. 30 a B BATHRIE I W B KRF7K 1 430 L BREAT AR (8.17 t-hm ™) H4
T 92.0%. 307.4% F1 402.8%(F 3). BATHIIVEYZ A E G . ARE & 20 A RS FERN 2
B R RRKE WA EEIEAR -8 (36 3). SXTRMLL, AREF 10, 20, 30 a J5 EMTHHMEEDAE
RMPEE RN T 87.7%. 294.9%. 377.6%, HRHEF EMHEEDZABEE R R E S TXHE
(P<<0.05), H AW EFREA B EES (P<0.05).

®3 AEHEEREBEMHRBEZWHIFKEE
Table 3 Waterholding capacity of litter of Ph. edulis forest in different natural exclosure years

HEHERA  HRESKE% R R  BAEKE(hm?) BRAEER% ASEEER/(thm?) O ASEER%

xR 11.6+1.2d 290.9+32.3 b 8.17+0.82 d 279.3£25.3 b 6.62+0.71 d 235.7£20.1b
10 17.5£1.9 ¢ 301.7421.1 ab 15.69£1.63 ¢ 284.2429.2 ab 12.43£1.35 ¢ 238.9+22.9 ab
20 2234240 345.6435.2a 33.2843.49 b 323.3#33.7a 26.1442.33 b 271.5£24.3 a
30 29.443.1 a 366.1£35.9 a 41.08+4.05 a 336.7434.1 a 31.6243.02a 281.8+23.4a

Ui RIR)FRER AN R B IR T AR IR A7 B35 22 57(P<0.05)

22 AEHBFEREARTEYIEERE T EEHKIERE

22.1 RREHFFFREMMIIEH MR R ARTH: FE LJZIRERIE I, BT 5 H 2 Y
K, i R LB R AR B A LB W R B a5 . BATAR 0~10. 10~30 cm +)Z HIEAE
biE HARE FAEBRAYIER T TR, SXTIRAHL, AT 10a)s, HIEFESHITET 17.8%~26.5%.
16.5%~24.0%(P<<0.05), Tfii 30~60 cm + 2 HEAFEEAFHEFFERZEEA B EER . BMRLELAL
Bt AR B A FLBE R B/N BRI AR ETE 30 . 20, 10a, XJHE, Hh AREFH 20, 30a 11
0~10. 10~30 cm 12 B AL B 25 TX R (P<0.05), 30~60 cm 12 S LR 75 A 6] 34 5 47 PR 8] 1 22
FIFAEE; AREF 10, 20, 30 a BATMOASE 12 TR B S FLHUEE 4 825 & T X I (P<<0.05); 1M
BATMARFIGREE 20 R IR LBR B AR A R AR B 1035 25 5% (P> 0.05),

222 AREHFFREAKRLEHREE WL 4TTH: F—T 2B R AR KRR B ERK
MW KENEF M ASREE 30a, 20a, 10a, X, HREHF 20 30a/, 0~10 . 10~30 cm +JZHY
T KA X R B 3R T 18.1%0~33.2%(P<<0.05), 30~60 cm 2 5 KH /K B AR A ] Ak 351 a] e A
WEES; AREF BN 0~10. 10~30. 30~60 cm +3EAEBE /K EY B &5 TXHR (P<0.05), S5xt
HEAH LG, 35T 27.5%~137.7%; [l — 2B LR EE K EEAR ST ERBEA B E2ES
(P>0.05).

YRR R ZFKE AN, 755] 0~60 cm H3ERFKE, BERKE (2 646.68~2 722.71 t-hm ) Fli K
FE7K L (3 179.58~3 680.29 t-hm ) 7E A [F] HAAE B BAIMRBIIFEA BE2Z R . NEI 4018 . ARHTE
EROIN T BRAE RS EKE, 538 (50091 t-hm ™) AL, JEBEEKE B ERINT 50.2%~106.3%
(P<<0.05), HAAREF 20, 30a LR EFE T HAHEF 10a(P<0.05, K 4) MAEBERKE,
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Table 4 Soil property and waterholding quantity of Ph. edulis forest in different natural exclosure years
0 HE O bWEE AL o BRI/ EBE TR EERKE  AEESRIKEY
P N (4
cm  4FfR/a (grem™) “ - % FLBREE /% (t-hm™) (t-hm™) (t*hm™?)
XPHR 1.1240.10a  57.58+5.65b 47.52+#4.61a 10.06+1.11 b 575.81£52.31 b 475.20+48.12a 100.61+10.23 b
10 0.92+0.08 b  65.25+6.32ab 47.08+4.83a 18.17£1.82a 652.48+61.64 ab 470.77+47.36 2 181.71+15.98 a
0~10 20 0.84+0.09b  72.39+7.46 a 51.82+£5.02a 20.57£2.06 a 723.90+70.92 a 518.18+51.24a 205.72+19.37 a
30 0.82+0.08 b  76.71+7.81 a 54.89+5.55a 21.82+2.13 a 767.09+72.57 a 548.87£53.65a 218.22+20.84 a
XHR 121£0.10a  54.34+4.24 b 46.10+4.77 a 8.24+0.81 ¢ 1 086.79+101.21 b 921.99492.34a 164.80£15.49 ¢
10 1.01£0.09b  61.89+5.12ab 48.37+4.68a 13.52+1.32b 1237.74+121.08 ab  967.34+£96.72a 270.40+26.32 b
10~30
20 0.95£0.09b  64.15+5.36 a 47.63+491a 16.52+1.74ab 1283.02£125.93 a 952.62494.19a  330.40+£31.95 ab
30 0.92+0.09b  65.28+5.61 a 45.69+4.59a 19.59+2.01 a 1305.66+128.16 a 913.86+90.84a 391.80+40.57 a
MR 127+0.12a  50.57+5.15a 42.72+4.22 a 7.85+0.79 ¢ 1516.98+148.29a 1281.48+122.22 a 235.50+£24.15¢
10 1.25¢0.11a  52.83+5.23 a 42.82+44.28a 10.01£1.02 b 1584.91+149.67a 1284.61£127.69 a 300.30+29.36 b
30~60
20 1.23+0.13a  53.58+542a 41.23+4.19a 12.35+1.13 a 1607.55£155.21a 1237.05+121.38 a 370.50+35.29 ab
30 1.23+0.12a  53.58+5.31 a 39.46+4.03a 14.12+1.46a 1607.55+£160.36a 1 183.95+109.67 a 423.60+40.73 a

iU [ — LR R B PR R T BRI AR B EAF R IB AL 035 22 57 (P<<0.05)

3 Wk E4E# 12007 :
& N a

EREE K LR R ey BN by rH i
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Figure 4 Non-capillary waterholding capacity of soil(0—60 cm) of Ph.

edulis forest in different natural exclosure years
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