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WE. % B D ER Pinus massoniana A9 K ZE B, oo A 128(900~1 500 #k-hm™?), II48(1 500~2 100
#+hm?), I28(2 100~2 700 #k -hm™2), V21 (2 700~3 300 #k-hm>) % 4 NFEMA, 5 S FHE AR IAFEREE
FAEBME, PR L AL DR LR OH RN, 2250 OLERAAEDMETHANA XS MERT
AN E, REMEBAE, RRBKEFAAREEEHAEEAl>gaall>%5al >z EaalV, x4
oA A 426, 115542979 t-hm™, BZEEAN R KRB RERAXELEEZHNEEFS TALAE EA(P<005), A%
BMEMA ST AANELF EF(P>005), QLHELERKET. LEHAERAKSE AT RS AL
332.62~628.93, 2 210.17~2 859.98 #= 3 792.45~3 98491 t-hm?, A kM AFFall > gall>%gm ]l >%Enm
IV, te& gz gpuam L2 25 (P>005), Zo0WAW: KFELEMKREEA 1500~2 100 #k -hm™ 8F, 7 %9 4=
AR R, B2 K3 4524
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Comparing water-holding capacity in forest litter and soils for an aerially

seeded Pinus massoniana plantation with different stand densities

CHU Xin, PAN Ping, GUO Liling, NING Jinkui, OUYANG Xunzhi, WU Zirong

(College of Forestry, Jiangxi Agricultural University, Nanchang 330045, Jiangxi, China)

Abstract: In order to provide guidelines for making effective measures to improve water-holding capacity for an
aerially seeded Pinus massoniana plantation, this research was conducted to compare water-holding capacity of
forest litter and soils with method of one-way ANOVA test in different stand densities. Four groups [Group |
(900-1 500 culm+-hm™), Group II (1 500-2 100 culm+-hm=), Group I (2 100-2 700 culm-hm™), and Group
IV (2 700-3 300 culm-hm™) ], were set up according to aerially-seeded Pinus massoniana forest density. Sam-
ple-plot surveys and sample determination were carried out for a fixed 20 m x 20 m standard plot which se-
lected with three replications in each group. Results showed that, (1) the litter storage capacity for each densi-
ty group in the half-decomposed litter layer was higher than the undecomposed layer. Total storage capacity for
litter, maximum water-holding capacity, and effective water-holding capacity of the Group Il were the largest,
respectively up to 4.26 t-hm™>, 11.55 t-hm™, 9.79 t-hm™, and were in the order of density Group Il >Group
IT > Group I >Group IV compared with other groups. The maximum water-holding capacity and effective
water—holding capacity of density Group Il were significantly higher than those of the other density groups
(P<<0.05); however, the total storage capacity of litter in each density group was not significantly different
(P>0.05). (2) The non-capillary water-holding capacity, capillary water-holding capacity, and maximum water-
holding capacity of soil in the four groups showed no significant differences between density groups (P>0.05).
In conclusion, by controlling stand density of an aerially seeded Pinus massoniana plantation at 1 500-2 100
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culm+-hm™, the water-holding capacity of the litter and soil would be maximized. [Ch, 2 fig. 3 tab. 24 ref.]

Key words: forest ecology; Pinus massoniana plantation; stand density; litter; soil; water-holding capacity

AR PERE R BRMAE SR EMELEIDRZ —, HIAEYZ 5 L2 REE 0% ERFEN, 2
BMAE S RGR KRR IR 0 EEAERNZ" . AR 2255 XA [RbR 43 26 7L 1 8] 9% 490 )28 0 398 )22 0 e Kk M i

TV JE T WE5E Y, ABevh 45 S5 %) 5 B #A Pinus massoniana- AR fi Schima superba A [a] G 491 1 520K 73 A 15
XoF T JRR B Al MR R B, A R T KRR R T RE A R . S SO AU LR L 8 Rl A BIF 5T 45 R A5
AL IE M HS Larix principis-rupprechiii ZEMFIIALN Pinus tabulaeformis-1& 1t 75 M #5318 58 MK U5 18 77 fig
WU, TR Pinus sylvestris var. mongolica 2R 5 25 o A1 18 557X AL 55 24 LA [ 25 B2 s N AR BF
FEAF R 1400 B -hm™ B930S N TMRK I8 300 5% B8 7 55ci o R AT AT S5 S XA [ 25 B I A N TR 5
S5 R bR N AR BEAE 2 617 B -hm™ B /KI5 I D BB AT o 2 BREE IR L 5UAS LA [R) %5 B2 T & Syzy-
gium aromaticum K IXMRAF BTG I T F RIRRAER BE Ry 1 210 B -hm™ 2647 B K U006 57 B 0 BCr, IR
SEUOHLVE K LA R % FE A2 R Cunninghamia lanceolata BRAFFEAS 1, F2 AR MM T2 BE#E 3 500 £ -hm™
i HoK IR AR ety % . nTRLE 1, ARZEE RIS AR HIE, X ] 68 F 2=l T o5 4 6
TE DX SRS FRAEAS [F] T 3 0 o S AR BT R Rl BAPIE . W00 . &N SR AR AL,
e EME X, BTZIEZ R RN, 2 20 el 60 F%, B E K A 9 2 5™ I Y
XZ—, UHEZXXMEL, KERRME)®mEKR, SRR LB, B A SIS, W
IR AR, 20 fal 60-90 AEACH R B TR T R M AR D RS IR AR TAE, WA B AT AR
U 21.4%, T BERRAT RF 43 DA 25K R EAE Hir. R, T CIEMRERRMEAR T X, Ko
WREA 2R RR, BN 25 RO VR ) e R K R RR I S H T ORISR . R, AR DL RS
TAE AR SR S B OISR X, B A A X AN R R G D R A BRI R 5 ) R ) R K M R
AT ORI HT, s S S R AR K P R A RS i A ) T B Rk 22 AR A0

1 A58 KBt

P4 EL(26°03'~26°42'N, 115°01"~115°S1'E) 7 Je VL P44 B9 R w8 , S8 T B LR X . ki 130 ~
1200 m, flili, R H B2, T e E 2O 20 . UM JE B A 2 U, AP 3R
M 18.9 C, AFF-EFEK A 1539.0 mm, AR 284 do BLGERMRBTIR FE , ARMRE RN 72.2%,
FBR Y E B B AR . B2k I I ARAE , P R S BRI BUS 6.4 75 hm?, & (5 B4 A AR 1w AR
29.5%"",
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T X ARAFE Y KA B RAMARZ g b, DL B S A T I MO DE X 4, Ik RO 2% 2
&L, 43y~ 1 2H(900~1 500 #k -hm=), Il 44 (1 500~2 100 #f-hm™>), M4 (2 100~2 700 £ -hm?), IV4H
(2 700~3 300 # -hm™)% 4 P& L2, B ARdEd 3 > - B RE AL, 2L 12 D ARMEHL, bR ifEHL E ALl 0.04
hm?(20 m x 20 m), bR HIERAY L0, i BEE AR A, Bm R Y, Behi b, FA
Y FE AW Paspalum thunbergii, #:1%3 Dicranopteris linearis Fl .15 1% Miscanthus floridulus 55, #k
FER FHEIRMEAR Loropetalum chinense FISAL T Lespedeza bicolor % , 4% % FE 4H bR i o JE AL 0 W2 1,

®1 ARAEEAEREBERR

Table 1  Basic situation of different density groups

WA PRI/ BN fem SEIRE o MO ER B L/ (BR -hm?)  RMAE R JRIEE lem JEFETUZ R B lom  BETE/ ()
I
I
I
v

26 10.8 9.3 1250 0.4 78.5 33 22
27 10.3 10.2 1825 0.5 74.8 3.0 23
24 9.1 9.5 2 475 0.6 81.7 3.2 18
24 7.8 7.8 2 958 0.7 76.3 43 17
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TEAAREI A B3R Rl R AR I 3 4 T m x 1 m HATCERIER P /METT, Rk 4%
ROT 2 CRE BT DR AR IR, B SE %8, SbREA 7 IR IR I 35 W2 ) B0 ik )2 ORI 3 Rl R g it
E%%W,W%T%%,A%&WE%ﬁ%%F%ﬁﬂWﬁﬁ%%ﬁﬁﬁ o BT S E A,
BT 80 CHYMLAE ML T I & T Bk, T8 H S KSR, RN | ho’ ARHBFE YA R, BHEAR
WA T EAERE T 5 B 08 75 W1 JE e R A% b -l EOK iR 24 b, BOB S FR R, 20 E Rz L ok
OYFRIZMERRR KR | AREER . R RFPKEMAREEE RS, HHRAK A M=kxmx107, k=] (m-m)/
mo]x100, k.=[ (my—mq)/m]x100, k,.=0.85k,~k,, W =Mxk,, W,=Mxk., HF. M HEEYEGFE(-hm?); k
NS RE, ko= WY TR () B EE i (2); m, mi, mo, mo HPRERETT RIS W BE i | v
PR i . TR PRI K 24 h S (2) 5 ke ks ko HATEY B ARFFKR . BRRFFK
BAMEER(%); Wi, Wy BREYRRFKE , AREEEE (-hm?),
23 tTEYEUERMNEREFKETE

TEASPRIEML Y B3R rhdB . ARSI 1 AN e, O SR B SRS, 43 AAE 0~10
cm, 10~20 ¢m, 20~40 cm, 40~80 cm +/Z2F 1 5 cm, 15 ecm, 30 cm, 60 cm 4b ¥ J] R AEHFE, Ht 3
R KRR AT M SERR N, E KA Al BEALBE . EBEAKRE . BB SEY
PRI, JF ey 20T R A B KK %ﬁ%miﬁﬁﬂhmg,ﬁﬁATAWﬁmW—
10 000Ph, W.=10 000P.h, W =10 000Ph, . W, o H8im RFiKE (t-hm™) 5 W, oy HIEEE R K& (i
hm?); W, HEEEEFKE (thm?); POy REEEALBRE (%) 5 P, oy HIEBELLBE (%) ; Pyt
EBEABIE(%); b L)ZREE (m).
2.4 RS

iz ] Excel 2003 #4744l b P12 22 161, 35 1 SPSS 17.0 B4R AT 50 R R U7 22 3 #r o

3 HER5a4

31 RAEMEFERFKERE

3.1 A¥%MtsAE WK ATE B bR R AR S 0 T
WARGR)Z . B2 R B RE (RO RZ+E 0 )2)
(9 L 43 38 0.47~1.34 t-hm™, 0.93~2.92 t-hm™2, 1.40~
4.26 t-hm™, P53 fif )2 K E A A7 i I R 2 B A 11 > %%
M >%pdl | >%EAINV, Kol 20607 2 LW
P> ] >HEANM>HEAIN, 5% E4F 50
BRI R TR RZ . T2 hRY: KRR A
U V5 Wi A7 AN TR % B 24 ) G Wk 3 22 S (P>0.05) , H%
FEAL I 8 35 Dot A7 i B S s T R 4L PRy 2 Al

Mol 151V EB 8 %25 B4 (P<0.05), Hih#m CR MR o2
Bk 03 i 2+ O

B w»
T 1
[

W
T

—
T

17 D) A A7 /(- hm ™)
)

(e

EARHLREER (P>0.05), RIS 5 8 A AR A
3.1.2 ABMpEKES HE2EH. 4 MBEEARPKY [Fil 55 &5 411 1|] 22 5 4 (P <<0.05)
T3 B Kk 3h 116.229~267.21% , S K4k it M1 R EELN AR

1.80~11.55 t+hm>, ﬂﬁ&ﬁ@ﬂ>&ﬁ@m>&fﬁl Figure 1 Litter storage capacity in different density groups
>EBEHN; mRFRKE, RRFOKREY N RIZRT

Kofg/Z, HARMEEAN>HEHAN>%EN 1 >HEAN, FEMTER, ROMZET, %E
A I i B 20 A e R e /K 238 3 v T LAt 25 B 21 (P<<0.05), %5 Bl [T 5 %% e 4 T =[] e K4 /K R
225 (P>0.05), MG RRKENE% A B E s T HAME R4 (P<0.05); ko2, %
IT B 5 % R 20 I g KR /K R8T i 3 22 S b (P>0.05) , 5 H Al & %% B2 20 3490 i 35 25 57 (P<<0.05) , fe KHF
KA IE % A 2 T H A FE A (P<<0.05); B ARE 2N S, FYRRFKSE . SRR
KA A I 2 B A I o T A %% 4 (P<<0.05) .



B34ABHSH HOREAE . AN KRR D R AA AR W B SR KA RE LB A AT 811

x2 AEFEHBEWFKEE

Table 2 Water holding characteristics of litter in different density groups

WEH WEYZE e R R 1% e RFF7K /(- hm™) BRI E R % AR #E /(- hm™)
Ko it )2 141.53 +21.13 b 1.10 + 0.58 b 120.06 + 17.96 b 094 £ 049 b
1 202 166.21 + 29.52 be 2.39 + 0.58 be 141.00 + 25.08 be 2.02 + 0.49 be
T AT 153.87 + 25.84 b 349 + 1.09 b 130.53 + 2228 b 296 + 093 b
Koz 259.16 + 20.92 a 353 +0.76 a 219.79 + 17.87 a 2.99 + 0.65 a
Il Por iR 27526 + 892 a 8.02+0.53a 23342 +755a 6.80 £ 045 a
-y e AT 26721 + 12.27 a 1155+ 1.13 a 226.61 + 13.27 a 9.79 £ 0.96 a
Ko iz 220.35 + 25.28 a 1.64 + 0.79 ab 186.94 + 31.72 a 1.40 £+ 0.67 ab
m R (= 241.26 + 37.32 ab 394 +0.88 b 204.78 + 21.53 ab 334+£075b
AT 230.81 + 30.16 b 558 £1.55b 195.86 + 25.16 b 474 +132b
Koy 2 98.77 + 6.55 b 047 £0.18 b 8380 £5.55b 040 £ 0.15b
v Py i 2 133.66 + 19.90 ¢ 1.33 £ 045 ¢ 113.41 £ 16.89 ¢ 1.13 £ 038 ¢
S AT 116.22 + 1336 b 1.80 £ 043 b 98.61 + 13.35 b 1.53£037b

V. PIEAR R, CPIEE T PO KA AR E RO P, RO E K AR E R AR
NG RN AR TR 3 AR J2 A () 4 15 L P (L R) 2 S W 25 (P<<0.05) .

& 2 AR 4 Rl BEALIRVE W) A A R A S R LI B AL L e, A0 226.21%
F19.79 t-hm™, 2T WRA I, PP A 28 SR R 3 B OIS ] O3 i J2 5 52 il 4 A U 7 )
JRTTE , HAE R SN2 U IR v ) f5e K5 7K S R R R K B A 45 R A — B

ZiEPTiR, 4 FE AL PR IR AT i K S BRI RER AR BN 4L 1L (1 500~2 100 #k -hm™)

P HA A AL o X AT RE S iy T e LU W B A7 BE B DA A TR 53K, T It i, ARoMAE
PIEESEN, SERA R, IRIE RS, R I Y A o i 5, (R R R K PERE R R, AR T Ak
I AR K R0 FF FK DR A
3.2 ImWEMEREFFKMERE
320 EHEEEFALKRE BFEI WM 0~80 cm LIEA T FHMEEER 1.29~1.41 g-em™, RIHH L
AN >#gd | > A >, BB EBEABE . BB 52
29.45%~35.87%, 4.57%~8.55%H1 47.92%~51.32%, FI N L 1 > e di >4l [ > %A .
D7 2RI, A A AN 2 A B AL . LI A 22 5 (P>0.05)
B LB ER 40~80 cm 12 A I 5% AL IV A7 3522 540 (P<<0.05), AU ] 4 J2 A8 [ 4 B 41
W] JC . % 22 3¢ (P>0.05), 0~80 em + 22 HIATE . BESBEHME LD & 257 (P>0.05), EBELLR
S EARB O B 1 B S A T e i 2 22 5250 (P>0.05) , 5 At 25 4 AL 4 35 22 5+ (P<<0.05),
S LI (0 By e B T 45 L AL IV A 35 2 57 (P<<0.05)
322 REEEOKMsE hE 2 WAL R A 0~80 em LB K . BERUKE . BRIk
F930 B 43 B s 332.62~628.93, 2 210.17~2 859.98, 3 792.45~3 984.91 t-hm?, ¥R N H A I > %
HM>w A T >%EHN . b7 LR R H AR AR B KR . B R AR KR8, %
A 8 0 %2 5 (P>0.05)

LE LT, A FORFEIEEEA R, b e B TR 1 R RE 3 R B e B T Ak T IR KM
R S RARAAMACHE L 1 500~2 100 #f -hm™ REEAT Hu k36 HHEAGHY , 3w LR KAE TS

4 HZk 5tk
41 AEMIET RSk
4 T 5 2 AL VA 95 0 BB A7 0 1.40~4.26 b, FRBUR AL T > w41 I > w4l 1 > el

IV, LI 2E%E 1 500~2 100 #k -hm™ By fe O, HLA 855 AL 9% W ik A 1 28 3R B0 20 iR J2 R T R 20 il
JZ o D5 TR ) FR AR AR AL bR AR RIS HR I 9 Wy B SEK SCRIOSE W A B A A O S 1 s AR
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Table 3 Soil bulk density and porosity of different density groups

I )2 )& fem LA/ (g em™) BT ALBRE/ % AEBATFLBR B/ % B ALBUE /%
0~10 132 +0.02 a 3454 + 473 a 6.53 + 142 a 50.19 £ 552 a
10~20 1.35+0.05a 33.81 + 5.06 a 6.06 = 0.94 a 49.06 + 545 a
1 20~40 1.38 + 0.01 a 3227 +523 a 5.00 £ 0.76 a 4792 £5.05 a
40~80 1.41 + 0.03 a 3205 +3.73 a 4.17 + 1.39 ab 46.79 £ 4.85 a
-y 1.36 + 0.02 a 33.17 +2.04 a 5.44 + 0.57 be 48.49 + 2.36 ab
0~10 121 +0.02 a 36.08 +2.33 a 9.82 +3.81 a 5434 £ 413 a
10~20 1.25 + 0.04 a 3598 + 0.49 a 9.67 +2.69 a 52.83 +3.08 a
| 20~40 1.31 + 0.08 a 35.85 +0.96 a 7.68 +1.95 a 50.57 £ 2.85 a
40~80 139+ 0.10 a 3556 +2.72 a 7.01 + 0.60 a 4755 £236a
Ty 129 + 0.03 a 35.87 + 0.80 a 855+ 1.15a 5132+212a
0~10 1.28 + 0.09 a 36.57 +5.34 a 11.38 + 1.58 a 51.70 £ 3.84 a
10~20 1.29 + 0.06 a 3576 + 6.32 a 7.09 +2.65 a 5132+424a
1] 20~40 133 +0.10 a 33.80 + 6.66 a 6.37 +1.29 a 4981 £5.72 a
40~80 1.39 + 0.02 a 3232 +3.96 a 6.06 + 1.19 ab 4755347 a
1y 132 +0.03 a 34.61 +2.47 a 7.72 £ 0.99 ab 50.09 + 2.55 ab
0~10 1.32 + 0.09 a 3227 + 149 a 534 +093 a 50.19 £ 232 a
10~20 1.39 + 0.04 a 31.97 + 4.66 a 493 +0.53 a 4755 +3.62a
v 20~40 1.40 + 0.09 a 28.71 +3.13 a 449 + 0.30 a 47.17+283 a
40~80 1.41 + 0.08 a 24.84 +10.87 a 350 +0.54 b 46.79 + 2.84 a
-y 1.41 + 0.08 a 29.45 +2.78 a 457 +033 ¢ 4792 £ 2.65b

U] PR E DS, “SPIEG T R OCRRRER L AR E RO, Rk L AR E O B R A
N B R AR ] 3 Ak J2 A () 4 TR 4L M (i ) 22 5 10 3% (P<<0.05) .

A A T 2 BRI S R SRR R AR R T 5000
RAMIRIZ 0545 X [ 85 4L s A TARBESE S £ 4,000
S, R O AR L R BRI D
OF 45 5 7 B R 5 FE 0 9012 B0 e R s T
o GURCEPY . T RERUH VR R B AP R R R TR S
i A0 B R UE R, ol TR B RE R N2 g & 1000

a a

R——_—_—

R

A L R T R L T L R 0 7

IR 3 5 R Tt 2 X R 9 00 ) 0 A R 5 7 A S ST R I -

ﬁ%@%ﬁiﬁxﬁﬁgg%@%ﬁﬁ%ﬁ°‘ ‘ mﬁ%%méféﬁgﬁm;
TYEWI KR S E W R G E Y LR, AR Dl K

Bk, HERKRE MR, AR WY SRR TR /N5 5 2 1% I — 28 0 35 K 1

- 149 B AR K 2 10 A A 5 9 4 A i e B TRDRE 1 e AN e B AL IE) 22 5 A W #(P>0.05)

BV 4R 43255 B 480 22 B B (B, DAL T B 2 R R 48 0~80 em R A S
Bk, TR A IE 5 4 A5 kK R Fk 3 gy Fisore 2 Sofl water holding capacity of 0-80 e in
SRR, FE ARk TR R, W7 different density groups

BFSE T K IR S 2 PRV T 1K SCA R o th S (L 2 50— MR L VA 5 B 25 By S i
SR B R /N B, G T R PR U T4 0 5 5 U 2 B R £ B 5 /N 75 A
A O L e 1L MR ) U Platyeladus orientalis )T HK I8 23175 b B J% bk B JU3 5 0% R
[R] bR 432 RS K Eucalyptus dunnit P8 3% 9035 7K B P O WF 9% 25 S 2945 B R RE A 0B, {H A PR & 2% AR T
55 BT Phyllostachys edulis BRI 359112 K SCHFAE BT FE 45 I 4281 ;2o 3% AR A (3 000 B - hm) 5 9
SEIFE AR P L T UL SRR B FE K S B U 9 1 B A 6 R L R B A E E
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AR R AR ] o X ] REJE i T AR XK | B PR 5545 PR 3K 22 5 P i i
42 TiEWEEREFEKIERE

ABFFEH 0~80 em A TP (G JE 1.29~1.41 grem™, RIWHELAN>HEH [ >H LA
W>g gl I, Ha— % ) L7 A TR p g s in, o L3 B8 fLBRE . A BE ALK
JE | RALBREE AR S AR AR R, XS LD AR R 4 Rl AR AR AR S R ST K AR RE T
A AT S5 LS Pinus tabuliformis N T bk - 31y 3R 57 LA S B v 45 500 By AR - AR Ay 1) AN [ Ll
BIIRSSAREE RT3t A A5 SRR, RN BEHR LIRS, TR A PSR e R
YRR, SECEIE RIS, WA ] B T SRR A WG Uy R AT R S R
AR BT R AR B S A DA 2 S N

IR K PERE A9 R/ T By R A AR B ALBR B R R E , AL S A B N R
Plo AWM H AR BE KR | BRI LSRR K G R 5 B 2 1 > % 2 T > % e
[ >HEAN, 5HeRE N OR A, ROl 7R soN, SREn 2L, HA i
4, T R R K AE T . R B ROKE | BAERK R LR R K A R 4] O R
(P>0.05), BRI FEA MR, X—E5R 15 B RS0 FE R [F] 55 5 BT GRS R AL Rk
RERY S5 IEAH— 2.

iR, CHE S RANMAEE N 1 500~2 100 B -hm™ AR5, Al v kA7 K, RE RS AT
2 A, AT A 2 R 2 A RR PERE AR I AL T A R AL . ik, 7E45 )RR R SR
PABRAY 8 4 BEAUR PR SRR B b, 0 25 T KA o AR MR 1) 4 BEEAT P, ARG Pl L MR 25 4y
P R K PERE . T AR IR, AT B A XMTE 2 AR T R A4 K DU 3R D RERE AT IR 2 0 #r o 7
SIEUTR P AR MOE IR L AR EBUR L R . LRE S 4 sk, DU A TR K IR
FrINHE

5 5% Xk
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