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Soil water conservation functions of different plantations in subtropical forest
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Abstract; Large amounts the subtropical natural forests have been replaced by plantations due to deforestation in the past
decades. This conversion may affect the soil water conservation functions. Plantations of local dominant trees may change soil
physical structure and further alter soil water holding capacity through their biological properties, so tree selection for
plantation is very important for regional water conservation. However, the heterogeneity of the studied sites made the
experimental results uncertain with low reliability. To reduce this heterogeneity, a common-garden was established in a
subtropical forest by planting twelve trees dominated in this area at a forest stand with the same parent material and forest
management at the Sanming Research Station of Forest Ecosystem and Global Change, Fujian Province, China, in February
2012. The soil bulk densities, water contents, porosities ( total, capillary and non-capillary ) , water holding capacities
(maximum, capillary and non-capillary) , and water storage capacities ( maximum, capillary and non-capillary at 0—10

cm, 10—20 ¢m, 20—30 c¢m, 30—40 c¢m, and 40—50 cm depth) under the twelve local dominant trees were determined
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in August 2019. Our results showed that significant differences in bulk densities, gravimetric water contents, porosities
(total, capillary and non-capillary) and water holding and storage capacities ( maximum, capillary and non-capillary )
among the soils planted with different trees were only observed in surface soils (0—20 c¢m) , while there was no significant
difference in deep soils (20—50 c¢m). Soil porosity, water holding capacity and water storage capacity ( either in capillary
or in non-capillary) were negatively related to soil bulk density but were positively correlated with soil water content. The
soil porosities, water holding capacities and water storage capacities were greater in soils planted with Liriodendron chinense ,
Liquidambar formosana and Koelreuteria bipinnata after seven years of plantation compared with other plantations. These
results suggest that these broadleaved trees can be planted together with Cunninghamia lanceolata and Pinus massoniana
plantations during forest management for improving the water conservation functions of the humid subtropical forests in

Southern China.
Key Words; water conservation function; soil water holding capacity; soil porosity; common-garden; subtropical forest
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SR RE2E S BRI 2 — 7% R, A B P I R BRAR 2 TP R R R e [ B, SR, AR
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I ASWESE T 2012 4F 2 A7E T SARE (E Ty s W 3 BE AR [ A AR b Sy T O R E LR A ]
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1 HE5F®

L1 XA O

WS RE A TR s — I ARMAE S R RS 23R AL SRR M B 5836 (26°19'N, 117° 36'E) , AR I
FPGALTH 5300 5 8 2 1 kRN 238 1l Bk A %, MK TE 250—500 m 2 [8], J& Hf O B 2R KU AR YRR
19.5°C A EREK i 1700 mm, oK 28 T 3—8 Ay AHXIIRIE 81% , JCFEHA 300 d, DML b i 3
e DV FEREAR: S5 RN 3 5 O eS8 o <1 R EE TR AR £ N e d L 7 o N R 7 342l W S = S I g
B, ToARZEEB LI H ( Castanopsis kawakamii) Aff (Schima superba) KHf ( Castanopsis carlesii) F15 FE A
( Pinus massoniana ) A ¥, FEE 2 AL ZE ( Camellia japonica) % W1 & ¥ ( Setaria plicata) #1448 1€ ( Lonicera
Jjaponica) A7,
1.2 PR E

WFFEAEHB 2R BR e o LU S R bl , Hor 4 A RDTE R R AT T 3R IE DL 1, 2012 4E 2 A 7E 135
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KE BT I A [F M DL 0.12 BE/m? (9% AR 2 AR AR SCAR T L IR R Sk A R R R
faf M ( Lindera communis) KA ¥ J% ( Elaeocarpus decipiens) 7 ¥ ( Cinnamomum camphora ) F [ 7 £ 4
( Michelia macclurei) , %W FE MBS Fh R #E 2 Mk ( Liriodendron chinense) . JCHLF ( Sapindus mukorossi) 4%k M 25
( Koelreuteria bipinnata ) FIWF ( Liquidambar formosana) ,EF W F M AZ AR ( Cunninghamia lanceolata) 155 B
L 12 AR B TR R DLRRR B BENLIX A BT, R 4 AR A/ DX IZ R 0.1 hm?,
Ja AR AR5 3207 N T8 B, T 2017 4EXFER A R AR RS OLHE T A (3R 2) o JFT 2019 4F 8 H X HE b
WA R FTBEDLIERE 3 R D7, A4 T REFLZ MR RN w5 B2 (R 3) .
®1 EREMERN 4 DMHHERE 10 om TEREHSE

Table 1  Carbon, nitrogen and phosphorus concentrations in the upper 10 cm soils before plantations of four trees in the studied

common-garden

BEFP Tree species

A5E: Variables

KAt CCar A5 MM A CL LM PM
A HLER Soil organic carbon/ (g/kg) 20.02+3.58a 15.62+3.10a 16.40%1.49a 15.47+3.47a
S Total nitrogen/ ( g/kg) 1.40+0.23a 1.26+0.15a 1.3020.10a 1.25+0.16a
J Total phosphorus/ ( mg/kg) 311.06+27.94a 232.79+43.15a 293.312+27.34a 296.86+11.32a
pH 4.28+0.17a 4.25+0.09a 4.28+0.17a 4.22+0.11a

BUH A P IE AT (n=4) o AF/ING 2 BEFE R R 3R 2 53 5.3 (P<0.05) s BUdik 51 1A JE B 47 (2018) 1), kil CCar: Castanopsis
carlesii BT &5 MM . Michelia macclurei, 2K CL; Cunninghamia lanceolate , KN PM. Pinus massoniana

®2 MESERTIMHHHERKER

Table 2 Tree growth of seven species after five years of plantation

AR h FiFh Tree species
Variables Afif 88 KAk CCar ¥ ED Tl CCam  WEEFE MM A CL AN PM
Jatz
Diameter at breast 6.37+0.36b 7.26+0.47b 10.21£0.55a 6.58+0.31b 7.00+0.15b 10.24£0.43a 6.36+0.14b
height/cm
¥ Tree height/m 5.26+0.18bc 5.65+0.26b 5.64+0.26b 4.61+0.25d 4.90+0.01cd 7.34+0.21a 4.61+0.08d
M- A

th _%Eﬂ N 0.99+0.06¢d 0.78+0.15d 1.44+0.10bc 1.67+0.27b 1.06+0.11cd 4.97+0.32a 0.68+0.09d
Leaf biomass/ (t/hm*)

g ViR
Hﬂ;ﬁitﬁm ) 1.13+0.09d 1.50+0.31cd 6.60+£0.98a 2.78+0.65bc 1.95£0.22¢d 3.53+0.24b 1.45+0.20cd
Twig biomass/ (t/hm~)
BT

. ) 5.50+0.48b 5.93+1.19b 18.05+£2.27a 8.80+1.75b 6.78+0.70b 14.98+1.05a 6.00+0.77b
Stem biomass/ (t/hm”)

BUE A FE AR HER (n=4) . RE/NG FBEFRIR AR FiE 25 5823 (P<0.05) . Kfif SS: Schima superba, K## CCar: Castanopsis
carlesii, ML ED. Elaeocarpus decipiens , FFE CCam: Cinnamomum camphora , TS 555 MM . Michelia macclurei N A CL. Cunninghamia lanceolate ,

NN PM. Pinus massoniana

*3 ME7ER 12 MRFARTEER
Table 3 Basic information of understory vegetation after twelve trees have been planted for seven years

i 2l 2 e
iy PRRHIBCER oo

Understory vegetation

Tree species Understory vegetation

coverage/ %

PR TR (Adiantum capillus-veneris) G R (Setaria plicata) | I B (Arthraxon hispidus) |
Afaf SS 23+13¢ 4ARAE (Lonicera Jjaponica) | % ¥ ( Rubus corchorifolius ) | =¥ ( Miscanthus sinensis) | pirg="

(Rubia cordifolia)

R BR ( Adiantum  capillus-veneris ) . 4% " J1) B2 ¥ ( Setaria plicata ) | 4 4R & ( Lonicera
Khif CCar 60+17h Jjaponica) Bk #4 F ( Rubus corchorifolius ) | 7% %L ( Miscanthus sinensis ) | 1§ 4 Vb ( Lygodium

Japonicum) ERJRA (Rhus chinensis) LI ( Camellia japonica) .M ( Mallotus japonicus)

A A R W ( Setaria plicata)) JELHE (Arthraxon hispidus) \4:4R4E ( Lonicera japonica) | E%4F
WA LF 70+20ab (Rubus corchorifolius ) . % % ( Miscanthus sinensis ) . ¥§ %5 ( Rubia cordifolia) . ¥ Bk A ( Rhus

chinensis) \ILIZ ( Camellia japonica)
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T

Tree species

AR R
Understory vegetation

coverage/ %

AR AR AR

Understory vegetation

i Le

FL¥E ED

R CCam

T T SM

TEEM LC

B 55K MM

L4t J5H} KB

AR CL

HEN PM

10+0.6¢

73+12ab

83+3ab

93+3a

83+7ab

92+1a

83+7ab

67+8ab

SRR R (Adiantum capillus-veneris ) | T ( Dicranopteris dichotoma ) | g ( Setaria
plicata) | I B ( Arthraxon hispidus ), % ) F ( Rubus corchorifolius ) | = B ( Miscanthus
sinensis) P& 5. ( Rubia cordifolia) 125 ( Camellia japonica)

P2F ( Dicranopteris dichotoma) 4 M1 B2 BE ( Setaria plicata)) S5 (Arthraxon hispidus) .45
4R AE ( Lonicera japonica) . 8% F ( Rubus corchorifolius) . = % ( Miscanthus sinensis ) , ¥4 5
(Rubia cordifolia) . £ Ik K ( Rhus chinensis ) . 11 2% ( Camellia japonica ) . T i ( Mallotus

Japonicus)

BRERPR (Adiantum capillus-veneris) %M ¥ 25 ( Setaria plicata) (5% ( Miscanthus sinensis) .
ERIRA (Rhus chinensis) .M ( Mallotus japonicus )

4S8 R ¥ ( Setaria plicata) 482 4€ ( Lonicera japonica) %44 ( Rubus corchorifolius) . t%
5 ( Miscanthus sinensis ) . 7§ % ( Rubia cordifolia ) . ¥ 4 V> ( Lygodium japonicum ) | LI %
( Camellia japonica) \FEHi ( Mallotus japonicus)

R R (Adiantum  capillus-veneris ) . 4% W %) & ¥ ( Setaria plicata ) . 43 58 4€ ( Lonicera
Japonica) &% T ( Rubus corchorifolius) X ( Pinellia ternate) 38 %% ( Rubia cordifolia) |
4 ( Lygodium japonicum) . 35 Bk K ( Rhus chinensis ) . & Hil ( Mallotus japonicus ) . 1| & F
( Litsea cubeba)

R TR ( Adiantum capillus-veneris ) | 4% nf g BB ¥ ( Setaria plicata ) | 45 48 1€ ( Lonicera
Japonica) | %k 4 F ( Rubus corchorifolius ) . ¥§ ¥ ( Rubia cordifolia ) . IR ¥7 M ( Lophatherum
gracil) B ( Mallotus japonicus) |

BREBR (Adiantum capillus-veneris) %M BB 5 ( Setaria plicata) (2% ( Miscanthus sinensis) .
W4V (Lygodium japonicum) ERJRA (Rhus chinensis) \TEMT ( Mallotus japonicus) |

BREE R (Adiantum capillus-veneris) | 44 B ¥ ( Setaria plicata) | I B (Arthraxon hispidus) |
AL (Lonicera japonica) \#5 % ( Rubia cordifolia) YF4: 7 ( Lygodium japonicum) .

R Bk ( Adiantum capillus-veneris ) | 4% - g R B ( Setaria plicata ) | 4 R 1€ ( Lonicera
Japonica) = F (Rubus corchorifolius) | Py ( Carex spp.) . P (Rubia cordifolia) . WG4
(Lygodium japonicum) L1 ( Camellia japonica) \EAHi ( Mallotus japonicus)

BUE N EIME R R (n=3) . ANR/NGFZHEF R AR 225 B3 (P<0.05), Afif SS: Schima superba, KAifi CCar; Castanopsis
carlesii, WA LF: Liquidambar formosana, M LC: Lindera communis, ¥:3 ED; Elaeocarpus decipiens, 1% CCam: Cinnamomum camphora, JCH T
SM: Sapindus mukorossi, ¥k LC: Liriodendron chinense, %% MM Michelia macclurei, 4=2% "W 288} KB Koelreuteria bipinnata, ¥2AK CL.

Cunninghamia lanceolata , KN PM. Pinus massoniana

1.3 Rk

PR FPBEMLIERE 3 DT FE R RE T L BE 3 MR BB s VA TR L 1 m b9 1 A
50 em By 3ERI T, I HAEFA 100 em® BERJ] B R i 4% 40—50 .30—40 ,20—30 ,10—20 cm F10—10 cm +
JEURBE 5y S EURE | 37 B2 A ELTH A A 3148 7 IS0 =

KRR RFREE NI T E R (m, g) M3 UK H IR T E R (my, g) ,ITBEEKERE(Cw,%) , K
AR LRI T] T 2K IR 12 h JGFRE (m,, g) , TR R KRFIKE (Cs, g/kg) s SR H H T 00 L i
B2 h, FEIENAERE KSR, FRE (m,, o), ITHEBERKE (Ce, vke) s G ITT 105CH R
24 h, R (my, g) o i FIIARGHHE

TIEEH (p,, g/em’) N

Ko A TIHER (em?)
THEE K (Cw, %) JRFFKE(Cs, g/ke) MBHFKE(Ce, g/kg) 2510

ps:(m3_m)/1j

C,=(my, —my)/(my —m)

C,=(m, —my)/(my —m) X 10°
C. = (my, —my) /(my —m) x 10’

http ; //www.ecologica.cn



4598 JAE = 40 4

HHERALBEE (Ps, %) EBEILBRE (P, %) MEAEBEFLBEE (Pn, %) 53510 .
P, =(m, —my)/(m; —m) xp, x 100%
P, =(m, —m;)/(m; —m) Xp, x 100%

P =P - P
TR RKEKE(Ws, vm?) . BEEKE(Ws, vm®) MAEBEEKE(Wn, vm®) 751N .

W, =P xd

W,=P, xd

W, =P, xd

K, d BHEHE (m) .
L4 Hdlaobr

T e FBUR 2207 2270 BT (two-way ANOVA ) A& 56 A [7] 2 FIAR ol ok 2% 722 H5E 052 W), 15 T 818 3R 05 22 93 i
(one-way ANOVA) Flf/Ng &M 25 79 (Least significant difference , LSD) 1% — H #4578 1 7 B> 1 )2 A [R) B4
e 26 5 W E . Rl Pearson A5G0 AT LA LI AH A &K 5 BE/AFBELBUE F5K 87K
MR ER, LI ESHILE SPSS 21.0 (IBM SPSS, Chicago, IL, USA) HifT,

2 #HR

2.1 HEEAE A K B 2R AR AR Ak

TR AN S KR AEA R L2 AL B3 22 5 (P<0.001; 3K 4) , H 43075 GV BBl 4 2 3R 1
TGN, A AR AR, Ak, A ELE 0—10 em )28 1.16—1.42 ¢/cm’ | T #E 40—50 cm
+ 2Nk 1.36—1.62 g/em’; +3EEIKETE 0—10 em +JZ2HH 9.7%—12.0%, i 1£ 40—50 em + )2 [F =
9.0%—10.6% , [RIFFEFIE 7 4Ff5 , %)2 (0—20 cm) TIEF T (0—10 cm) T3 E /K EAEA R FhE) 22 5 5
F(P<0.05; 1), s HIEAFEM T, 1E 0—10 cm )24 PR RS F MR (6 1758 1 (R T Rk HoAth

R4 ARIEFHIERE SKEILRE FKEMEKE

Table 4 Average bulk densities, water contents, porosities, water holding capacities and water storage capacities at different depths

e o o . . A
_ R &k AL BB B LB :
+ 2 . i i Maximum water
. Bulk density/ Water Total Capillary Non-capillary . .
Soil depth/em 3 . . . holding capacity/
(g/cm”) content/ % porosity/ % porosity/ % porosity/ % (/ke)
g
P <0.001 <0.001 <0.001 <0.001 0.047 <0.001
0—10 1.31+£0.018¢ 11.0+0.17a 45.8+0.45a 44.2+0.44a 1.40+0.15a 352.5£7.9a
10—20 1.40+0.019b 10.5+0.15ab 42.8+0.43b 41.7+0.43b 1.06+0.14ab 309.3+7.9b
20—30 1.48+0.018a 10.0£0.17b 41.6+0.49b 40.6+0.51b 0.99+0.09ab 283.1+6.6bc
30—40 1.53+0.020a 9.8+0.21b 41.0+0.59b 40.2+0.57b 0.85+0.10b 270.7+6.7¢
40—50 1.52+0.020a 9.7+0.19b 42.2+0.92b 41.2+0.93b 1.01+0.16ab 281.1+9.6¢
BE Rk EBE KA R E KR BEEKE BEEKE
T2 Capillary water Non-capillary Maximum water Capillary water Non-capillary
Soil depth/em  holding capacity/ water holding storage capacity/ storage capacity/ waler storage
(g/’kg) capacity/ ( g/kg) (v/m?) (v/m?) capacity/ (t/m?)
P <0.001 0.005 <0.001 <0.001 0.047
0—10 341.5+7.5a 10.98+1.22a 4.56+0.045a 4.42+0.044a 0.140+0.015a
10—20 301.3+7.1b 7.99+1.27ab 4.28+0.043b 4.17+0.043b 0.106+0.014ab
20—30 276.4+6.5bc 6.75+0.62b 4.16+0.049b 4.06+0.051b 0.099+0.009ab
30—40 265.0+6.4¢ 5.73+0.69b 4.10+0.059b 4.02+0.057b 0.085+0.010b
40—50 274.3£9.5¢ 6.85+1.13b 4.22+0.092b 4.12+£0.093b 0.101+0.016ab

BB 12 AR ] — 2R B F B ER (n=36) o P RS AR 2 0 22 57 835 MK P AR [R/NG TR 3R A 6] 12 18] 22 57 35
(P<0.05)
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PRI 8 7 10—20 em )2, iR 4 2k i 250 1) - 18 25 8 0 S5 AR R 5 B A 1 3985 T 7E 20—30,
30—40 cm F140—50 em )23 H1 AR AS [A) B FO6E 1 98 25 50T 1 35 520 ( P>0.05) o Bk TR EK SN, 7E 0—
10 em )2 Bl B R RS SRR B 7 15 22 110 39 S K I B S A TR AT A 498 T e HA 2 b, Ab A
AN [RIARS oot - 438 B 7K G 38 T ik 252 0 (P>0.05)

a ab ab ,a_b|
ab ab ab a 12 b I £
15r, T 1 1 It b b §
Ahnlanlnsnnnld o Al
X P=069 g
a 12 >
1.5I p boab 2 : 1 j
cnnlnfanlalng °
Eloﬂﬂﬂﬂﬂﬂﬂﬂﬂ’l‘ H g |l|
=
Z P=076 S P=095 §
3 = 2P 2
51.5’1‘1111=‘111I z L I
; elllnanaalalfs |
@LO b ﬁﬂﬁ i
% P=061 & _
iég 1 L %o . P=0.90 g
s = A R o T A H ’]_‘ S(
10 2
I,OH ﬂ lﬂgﬂ%ﬁﬂ 14
P=0.07 P=0091
I I 12 g
) H H HH ’l‘ %‘
10 o
<
mﬂﬂﬂ H H 1N aahalaths
g = x g = x
REZEZ 2 5a¥ERE REZEZ25a¥ERE
X EREGE @ X ERELE B
& § & §

MFf Tree species

1 ME7TERRIMMMARLIELERENEKE
Fig.1 Soil bulk densities and water contents at different depths after the twelve trees have been planted for seven years
B AP EARAELR (n=3) s A RVNG FHREFR R A — 2R AN R 22 57 .35 (P<0.05) , P AE R Al — L JZ AN [ B 6] 22 5 AN .35 (P>
0.05) ; R fif SS: Schima superba, KAk CCar: Castanopsis carlesii, WA LF: Liquidambar formosana, W LC. Lindera communis, ¥t ED.
Elaeocarpus decipiens, % CCam: Cinnamomum camphora, JoHT SM: Sapindus mukorossi, R&E Mk LC: Liriodendron chinense, T &% MM .
Michelia macclurei , 42258 KB Koelreuteria bipinnata, 2K CL: Cunninghamia lanceolata, 5 JFEFS PM: Pinus massoniana

2.2 THEFLEREERE 2 AR AR B AR 1

SR A, H AL E M BB EER)ZE 10 em B E T T 10 em DLUF 93 (P<0.05; £ 4),
16 0—10 em + 2, 35 BFLER B A4S LB BE 43 )l 43.3%—47.4% F1 41.8%—46.2% , T AF T4 FLER B X
9 0.67%—2.89% (& 2) . Fi 7 45, 45 )2 00 1 HE LB AEAS R R (] 2 R f7 4 18 35 25 5 (P>0.05)
M2 (10—20 cm) TIEF LB A1 (0—10 cm F1 20—30 cm) 37 IE B 8 FL B I 78 A [0 A fa) 47 75
FHES . Hd 15 10—20 em 12 PRGBS FLERE B TR gkt 2R ) 13 AR
EALBEAE 0—10 em )2 DIFME AL S A 1388 & 7E 20—30 em 2 DARIE B - FIAL S 1Y) 18R
2.3 HEERKERE KRR 2R AR

SRS, BIERKE ME K R 2 3 nmFE At (£ 4) , HRZ 10 em HIERZEE T 10 em IR
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a
., P=0.70 “ P=073 o L :
H 1 e A P
o s T T
P=077 < P=067 &
0 e C I 2
c\\o a = ab §2 (T
> 840 S =
7 olnfofnaladnn & <000000008200 £, adndnnanlss
g =
= P=090 = P=0091 =
8 = S a g
2 50 s R I LI o B e 2
% i i -
= olilinanafndas = @00AATAAANAD 2 laadllaadsnss =
= P=038 T p=037 & P=091 g
z 50 %50 gﬁ g
" G IE T ﬁfzﬁ 1
ol Nifnalanfa " ollal0nolalla =, 0andansnsiad ™
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Fig.2 Soil porosities at different depths after the twelve trees have been planted for seven years
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Fig.3 Soil water holding and water storage capacities at different depths after the twelve trees have been planted for seven years

B 3

0.05)

3) RRNG FhER

HEDR (n

P

+



4602 £ OB ¥ I 40 %
6 =069 "r=045
< P=0 P=9.44¢710
= L]
2 4 \lh,_ 4 /,#‘
o ]
< [ ]
HE o r=-0.40 r=0.22
- P=448¢78 P=0
HEo04 e oo 04 = e
2
202
i
7]
0

1.0 1.5 2.0 6 9 12 15

TEAE ISk
Soil bulk density/(g/cm?®)  Soil water content/%

r=0.58 o7 =-0.69 r30.45

P=111c"" « 60 P=0 60 P=0.44¢10
= 400 400 "oalee
g" 50 .
L0 [ . -
> 40 N 40
£ 200 200 = . '
W g 2> 30 .
%5 27
) r=-0.52 =030 E5 r=-0.69 r=022
g _ -13 - - ° PRI
% k=) 40 P=4.35¢ 40 P=89le 'H _i" 4 P= 4.48678 4 P=0
=] o o ) e a
T . @ -
§ 20 2 2 :
2, 0 0
1.0 1.5 2.0 6 9 12 15 1.0 1.5 2.0 6 9 12 15
R: 22908 TIEEKE T3 E T3S K E
Soil bulk density/(g/cm®)  Soil water content/% Soil bulk density/(g/cm?®)  Soil water content/%

B4 TEFSNSKESTEFRE FAKEMEKENHEXXRE
Fig.4 Relationship of soil bulk density and water content with soil porosity, water holding and water storage capacity

Sl BELBE ROKEME KR, 208 IFBEALBUE fK ik

3 it

ARG b X ) — S A AT )5 el AN RN AR Fof o e S8 - SR B S (95 A B, AS [ ol ) Ao
PP T ey BRES R HE TR 1 SR RpR BE D (EX A L300 (7 4F ) jomi UR AR e IR 2 o P
TR S AR T R 2 5 S 25 8 ] RS o A 050 P 1) A 8 T 488 5 0 0 e R R A, I s L e T
FIFLBUEE , 30 A SRR R K BE T, 4R T LB ZRobk - /K IR IR DI RE

Y BRE A — AL A L A E AALBR R, B 22 5 BT A SR R R AR Bl A By (4 LR W s
PEDT S DIAERBF ST R, A | AR S I A A B kT - A R R AL R 7 A S {EL R T ST M AR R 22
SEMELATEAN | W RS — B AR [R5 el 25 ik A T £ 3 5 A S, 4% By 11 - e 2 R R AL B
TERPAE 7 AF IR R B TR 225 . SAORE , MRERE S A0k AR A G ZEY 45 9% I ] - g o ) 32 /2% 4
Wy BRES R 0T HABAR Rl A -3 | B0 A /NI LB A, 3 AT A5 G S A 25 Vi - B IR ol 1 5 A9 2 )
SRR O, B, FAELAS [R) R 22 6 AR AR B ) o 2 R ™ A S T AS [RAE AR R AR ROR B 22 57 X
SN L S DUBRZEL A, 36 AT 50 L s T AL AS A AN SE o 2 6 B, R0 7 455 AS TR Ao 9 M A
WAL AT 2257 (B SR EAFAE 2 57, I LR IS 5 Ak 25 v e o bt o 00 L 0 e P2 050 v, X T -5 HL e o 0
VRIS R G

http ; //www.ecologica.cn



13 4 Wi A MRS RN 1 E K IR SR D BE 4603

>
P=0.29 P=0.40 P=0.61 P=0.07 g 600 P=0.36
50 50 < 4 g £
1.5 © 3
. £ g5 E > S =
= B sl ' B B =2 N 1
£ B AF 40 @ £ % 5
2 =z 40 &® o o 2 g ‘%"_o'ﬁ
3 10 =S¢ = 2 35 Eg O £ 220
3 Y an > hel Reg " L——
§§§ P=0.12 ®E P=0.62 5“%%’ 50 P=041 =& P=0.06 %‘@31600 P=023
-H% s HZ 50 3 g ®e 4 2 g g
"E: : @ 3 45 = 45 'Hg g 400 S
2 ° 3 é ® = 2 a3 |
z w0t 0 3 e g £ 8B =
210 35 35 0 3 200
>
& 600 p=044 g P=0.06 = 55 P=0.40 > 551 P=06l z P=0.07
3 g 40 3 £ g 04
2 g g8 5.0 2 5.0 a g
< o =% o < 5
S 400 o g S 45 o
" ROTEE Puliig L sihe g o]y ]
L 25 g s, ®H 40 i . |
w25 200 = _ Foxs T RS _ ;5 ® 2 0 LS
mpy —— ®EZ L migasl EREC Esg L——
=2 - 8
WEZ 600 P-036 =2 KEsss P=062 WMEZ S5; P-041 WEsS P=0.06
%3 T o> 40 % 5 < 2~ w I 04 g
= z ® 3 BE 50 B 50 %w : S
—_— = < =
740 ﬂ% 20| 2 TE s L HE 02 9
5 o8 T2 MEas U e Fowd e T 1
= 200 g 8 E 40 = § tg -
« = B g 35 =
1) %] 35 =3
= B e 2 BB B E B E B B A B B B
= E 28 EE Y =87 2 3
g o £ = £z & £z 5 T g =
g EE §EE 2% E 2% £ £ 5
rIr = r = ol ) X = T E=
E R * EE > EE S EE > Eg®
& = ® = & = ® = % =
o £ o B o o
WA Tree types

B5 ARMMEBNTERE LEE FKEMEKE
Fig.5 Soil bulk densities, porosities, water holding and water storage capacities after planted with different tree types
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