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Species Biodiversity and Water Conservation Capacity of 4 Types of
Forests in Qingyanghu State-owned Forest Farm

LIANG Wenbin, LIU Wensheng,ZHANG Heping* ,ZHOU Xiaoguang,PAN Deng

(College of Life Science and Technology,Central South University of Forestry and Technology,Changsha 410004, China)

Abstract ; Species biodiversity and water conservation ability of 4 types of forests (Choerospondias axillaris
forest, Pinus massoniana untended forest, Pinus massoniana tended forest and P. massoniana-C. axillaris
mixed forest) were compared by the methods of community investigation,soil and litter analysis in Qingy-
anghu State-owned Forest Farm. The results showed that: (1) 135 vascular plants were found in all 4 for-
ests,which belongs to 97 genera and 58 families. Choerospondias axillaris forest had 88 species,ranked the
first order in species richness of 4 forests; Pinus massoniana-Choerospondias axillaris mixed forest had 76
species,ranked the second order; P. massoniana tended forest had 64 species, ranked the third order; P.
massoniana untended forest had 55 species,ranked the fourth order. (2)Forest type had an important effect
on species diversity,both C. axillaris forest and the mixed forest had higher species diversity in herb plants
than Pinus massoniana forests,but lower species diversity in shrub plants. (3) DCA results indicated that
C. axillaris forest and the mixed forest had higher similarity than P. massoniana forest. (4)Forest type had

an important effect on water conservation capacity. Compared to P. massoniana forest,the litter amount of
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C. axillaris forest and the mixed forest was decreased 10. 1% and 15. 2% ,respectively;litter water reten-
tion increased 34.1% and 44. 7% ;the soil bulk density decreased 14. 7% and 7.4 % at soil depth of 0—10
cm,decreased 14. 1% and 4. 0% at 10—20 cm,and decreased 8. 7% and 4. 9% at 20— 30 cm;the total wa-
ter-holding capacity increased 15. 8% and 4. 5% ,respectively. The results also showed that the water con-

servation capacity of P.massoniana forest was increased by ecological tending.

Key words: Qingyanghu state-owned forest farm;species diversity; water conservation;forest type
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Table 1

Plant composition and important value of different forest types

0. 20, 1 7 R A Ak 5 1R 38 PR 1) 22 6 P 48 038 4 v
Shannon-Wiener 2250V 8 0 & &= 43 % ik 1. 390 5
1. 358 {EARZH . TLH D B Tl Z A RAR, R

Y4 #f

MArZE I Forest type

= Y s g VE P e
ER ‘ REEDRMAK G E DR TR R
Synusia Species name P. massoniana P. massoniana C. axillaris Mixed
untended forest tended forest forest forest
BN Pinus massoniana 98. 61 98. 89 4,04 30. 31
KA Cunninghamia lanceolata 1. 39 1.11 8.76 13.59
TR TR Choerospondias axillaris 0. 00 0. 00 46. 32 23.58
Tree layer H X Cyclobalanopsis glauca 0. 00 0. 00 17.21 12.07
WFE Liquidambar formosana 0. 00 0. 00 5.77 8.01
W AR Quercus aliena 0. 00 0. 00 10.78 1.63
WA Loropetalum chinensis 13. 04 4. 00 2.22 2.55
W%§ Rosa corchori ferus 10. 75 12.98 2.16 1.26
W25 Camellia japonica 5.63 0. 00 13.32 12.17
E ¥k Quercus fabri 5.63 0. 00 5.72 5.19
T X Cyclobalanopsis glauca 5.62 4.66 2.22 1.07
A8 Dalbergia balansae 4. 46 8.02 2.25 6.58
(@Té%%tk%d}ﬂ ) W4s Camellia oleifera 4. 46 1.57 0.00 6.91
Shrub layer K& Clerodendrum cyrtophyllum 4.18 14.02 1.05 11.29
¥R Cunninghamia lanceolata 3.61 4. 80 3.67 8.56
¥ Castanopsis fargesii 0.78 7.92 8.07 4.25
WK Pittosporum glabratum 0.00 0. 00 3.67 7.24
B S Millettia dielsiana 3.71 1.08 7.60 2.49
Wil Bk Quercus aliena 0. 00 0. 00 6.99 0. 00
FENCRE Tetrastigma hemsleyanum 2.57 0. 80 6.74 0. 00
TEH Dicranopteris linearis 19. 83 16. 38 0. 00 10. 01
W Bk Dyropteris championi 19.02 13. 00 15. 36 23.04
WA M Lophatherum gracile 17.18 14. 40 7.31 8.48
. M Woodwardia japonica 11. 45 19.41 40. 38 31.41
AR B Setaria viridis 7.06 0. 00 0. 00 0. 00
Herb layer
B Saccharum arundinaceum 6.23 3.34 2.13 0. 00
&L Carex rigescens 2.28 1. 65 16. 44 6.25
fif: 3¢ B Oxalis corniculata 2.19 8. 20 0. 00 0. 82
Wik Dennstaedtia scabra 0. 00 0.61 2.76 0.75
x2 AEW®SYHEENE
Table 2 Species biodiversity of different forest types
My 15234 Wy R ke W FhZ FETE Species diversity
Forest type Synusia Species number H D E
o T AKJZ Tree layer 2 0.126 0.053 0.181
225 T R
AT R AR #i A2 Shrub layer 19 2.188 0.829 0.829
P. massoniana untended forest
AR JZ Herb layer 14 1. 866 0.789 0.728
Fr K )2 Tree layer 2 0.195 0.093 0.281
P 5 R AR e @ .
. HEARJZ Shrub layer 19 1.928 0.775 0.776
P. massoniana tended forest
WA 2 Herb layer 60 2.169 0.842 0.724
A e ARJZ Tree layer 9 1. 390 0.679 0.633
P R AR [ _
) . WK JZ Shrub layer 21 2.150 0. 854 0. 897
C. axillaris forest
HA)Z Herb layer 58 1.931 0. 807 0. 839
o F*AKJZ Tree layer 10 1. 358 0.692 0.590
RS A #AK)Z Shrub 1 20 2.101 0.842 0.819
Mixed forest #EAJZ Shrub layer ' : :
AR Herb layer 61 2.056 0. 816 0.759
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BB BT RILE (P<0.05), M RIEKER
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16.2 f1 13.6 t « hm™*, [ H R AR ARG 34. 126 1 44.
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A, K AR I Y B BT bk K
SERRE S LIREE R, RIEAE T
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T HOKIE M FIRER R K., AE/N R,
AFIF SRR . N 4 o] A A [ bRA 2 4 1
T I B MR A E G A A U
WY R R BE IR s T A K R RR AR . AR ko 2 +
BATRPWIT . RILESRMMA > HFD
RAMK > R3S > MBEK. SKIEEFDREM
MRAH EE 7 R AR AN A AR 0~10 em -3/ 25 8 4y

5 R
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K1 ARREBEE R DCA —4e kK
PN. RIEEH S REMMP. 0 H DR
PM. 5 b -pg R 2R 38 4K 5 C. R Ak
Fig. 1 DCA biplot of plant community of 4 forest types

PN. P. massoniana untended forest; P. P. massoniana tended forest;

PM. P. massoniana-C. axillaris mixed forest;C. C. axillaris forest
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Table 3 Water conservation capability of litter from different types of forests

R 4 FE A AR

LT S AR AR

i H Item P. massoniana P. massoniana C. axillaris {Eﬁcﬂt
Mixed forest
untended forest tended forest forest

KA i K 7% W) )L JE Undecomposed litter thickness/mm 15.5+1.9 a 9.6+2.1b 6.040.9c 9.1+1.8b

24 i ks % W) R JE Decomposed litter thickness/ mm 8.2+2.1a 7.0+t1.9 a 6.7+1.1a 6.6+1.2a

¥4 & AL Litter storage/(t « hm ™ ?) 9.9+1.2 a 6.7+0.9b 8.9+1. 6a 8.4+1.3 a

A V% 9 B K 47K 2 Maximum water holding rate of litter/ % 290+53 a 293+62 a 148+22b 147+31 b

% 5 7K 4 Maxi ter holdi it
R M BRCHE K B Maximum water holding capacity 24.6+3.3 a 17.64+2.6 b 16.242.3bc  13.6+2.8 ¢

of litter/(t « hm™?)

T« AT B JE A [R/NG 8 3208 22 57 18 K F- (P<C0. 05) . R,

Note: Different normal letters in the same row mean significant difference at 0. 05 level.
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Table 4 Water conservation capability of soil from different forest types

o KILE SRR HE DR T R AR R AR
JIgE| . . o ;
It P. massoniana P. massoniana C. axillaris Mixed
em untended forest tended forest forest forest
+HAE 0~10 cm 0.95+0. 04a 0.90+0.07a 0.810.06b 0.88-+0.08a
Soil bulk density 10~20 cm 0.99+0.02a 0.9240. 04b 0.85+0.05b 0.95%+0.09b
/(g s em™?) 20~30 cm 1.034+0. 10a 1.02+0.07a 0.9470,07a 0.98740. 06a
0~10 cm 534.01416.61b 549.04+12. 29b 649.16+12.12a 565.26413. 61a
iiﬁhﬁ/j{g 10~20 cm 512.76419. 45b 530.10+9. 65b 596.48+19. 21a 558.984+18.13a
Soil water storage B
/(t e hm=2) 20~30 cm 498.78+22. 86a 500. 92+8. 92a 545.16+16.53a 490. 54+28. 06a
BT Total 1 545.25+13. 29¢ 1 580.06=+30. 61bc 1.790.80417. 95a 1614.78463.71b

PIREAE 14, 7% 7. 4% ,10~20 cm 35 1 25 5 43 B
AR 14. 1% .4. 0% ,20~30 cm 4 HE25 T 43 3 A%
8. 7004900 . 3X U B B R 4 bR RS il 7 AR B 41
o7 EG A B R L 3G T A Y B A B RN A Y PR K
CEPA

HI 3% 4 AT AL, S [F] AR 43 26 A+ 8 S A K B Bl A
VR BE W IR D . A [ AR A 2 4 B S K
RN R R R M >R > F D B bk
SRICE SR, T 22500 BoR BT 5
itk HE R 1 790,80 t « hm & FHAB A AT (P<<
0.05), X 5 HHERHEMLGE RIEA—F . RBZH 32
TS KRR 1 614.78 t « hm * 4L H LM
M1 580. 06 t « hm *, RILH & M Akh
1545.25 t« hm *, SEHR A AR e A B F #d v 1
SR R . EE R AR TR A AR A K R T A
ME DM 15. 8% M 4.5%,

LI 2 I

4.1 HHEBEHM SRR

& v A ) 22 R S 0 0 AR KA S T RE Y T R
T AR TR AR AR ) Z A R B R, [N
e 4% 5 38 AR R IBUAE R AR 8 o B |2
S ARTFEEE R R B IR RSB AR I T B
JEAR MR B 0 22 R I i K 5 RS AET Y WE Y 45 2R
— B, TRTEAREAE Y BF Y A5 R AR R W B R Sk
B AR ol 22 R A R o DR RS o T AR A
VW) O B BCEE EARCBR X R R AE
FINY L B T AR A AR BT R T 2
MM S i T 22 R PE . XU A5 R i bR 58 4
i AR AR I 2 R B R A

T3Hh  HE ST X By R AA MR R P B 2 R
AEEE . AOFFEL RSO T AR TR T AR
A Fh ZAEE I T AR B 2R, X5
SERE BT R A R —BG S T AL

ST B A ek S i WE T A ROR 58 A —
BABNTRIOI S R B T W T AR T AR Z HEA
JEYIR Z R X R REJE B O A B R A W) BT
B AN IR 48w Ak 1 AR KA I 12
HEATHEE - AGEE S RE AN Y A A, BRI T 7 S 150 P 14 o
TR 2R 6 LR 2 /Y B R W 4R 5 O BR T BE 98
HATAEK G RE MR AZ 20 A5 7853 N R
ARGk R TR T B ) AR R AR TR
JRR ZREME . F oL BN b AL R i
JE R TE AR AT B AR R X R R S B2 AT
H SRR T 2 AR AT O0 B A FHHE R N s AR )
M AA, T4 5 1 HE R R AR Y 2R, X
Ui B & 1 R A ) 2R T
4.2 FHEBIKIFIEFEDHE M

$i = AR PR OK R IR BE ) AR AR Y G i
il T W) 25 PP R 3 K R A e KU R B ) Y
HEAEIR . AWTTEEE R R 1w RO TR S A 7%
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