¥32E HE3IMW
20134 5 H

LI L S AN S

Journal of Huazhong Agricultural University

Vol.32 No. 3
May 2013,39~44

BREEXEZAMBZFIIEFK
ST EMKEENFR

RHL ERE ARA

HES

) 15 %

LA SR, XX 4300705 2. HALE R LEKFLAE A, T 431822

BoAM: HELZ A R

DAL 48 5010 B Ok I bk 3 I S R AR FAAR JAZ A R AR DU 28 N T S AR A ] 1% 2E bR T 9 0 7% 4 0 1=

BRI X 4, %t HAR K MR REEAT IR T . S5 SR UA MK IE BAMR IR V5 4 2 BLAF B IR K (15,53 t/hm?) . R ER 47 il
R 95 W) e BRAE /N (2. 39 t/hm®) 5 FRAR MR A5 I 4 14 I 9 900 0 R 5 /K SR 350 180 F JL Ay = 2 1 b AR 7 ey 4, EL
S A A I AR 33 KAF K AE (29. 82 t/hm®) R 2042 3 #E (23, 76 t/hm™) ¥ 2y fie K, HOR MR i bk L 5 R i
T SRR RIRR AT T AR, D8 WAL A o 4 PR TR0 SR O 9 4 T B K A2 B BB T S R BRAR AR & IR 2 0~40 cm 12 )2 W
B TE 7K Sk R AR I K i 4 8 Ay = 2 bR s 78 v S AR ST BOPRN L JRRBR AR ST K BB 7 B R (4 A 2 182, 4
2 658.2 t/hm”) , B A MR IR 55 (435128 1 291. 8.1 739. 8 t/hm*).,

KW AT 4k WA WEY; AR, fFKaEN

hESES ST718.5; Q145

FARMRTE KK 43106 B Al 35 LR i 3 5 46 1
DABRGEE 2 | B 22 1 3 0 95 ) )2 DA SR TR 1) 33 )23
A A AE R SRR 7K DT X KR R 7K G AT 2 43
B, v, U8 9 0 J2 R e 2 A R R R L Bk
T ol (422 35 b F AR UL L 0 B SROK S 25 R SE Uy R
B S TE RO K SCHE R T g b A AR AT AR
AOFEFIE Y, DR N () B AR S U8 95 ) 2 I 1 48 )2
AIHF K P BE I 98 — R AR A S AR S B B
PRA,

TR AN TARE R R R E R A A
AR CASEAR S 3, ali bR EL A 250 17 50 | ] 7 ) 4
—BAE A 5 Ll B b AR L R VDO R AN L
PRI el o £ RMBEHEE . ZE EERK
TEYE B AP SR AR AR BRE AT AR
WA SR BN X RS S A AR ARy
SEAL) ALY RE I8 22 FF 1 V2 W W Y O3 A AR S5 T
TG 6 K SC T RE O AIE 5 AR X e 2D L AHIE 9 ik
AT T I BRI AR N AR A AR BR RZ AR
FIFR AR AR DU 28 T SEARAS [R] % 2 AR T 38 7% ) 0 1= 8
AR HF K R RE S LAY Sy i — 2 48 7m N AR AR 25 R A2 2ot
R (R 7K 5310 P4 FL A it it — 5 A BB AR i

Yo B 4. 2013-01-02
BT . g B IEARBIF AL S5 28 E 0 (2010QC029)

MECARIRES A

XEHS 1000-2421(2013)03-0039-06

1 HRS %

11 HRXER

5% X A7 F 4k 8 501 B R 7 Ik g (R &
112°48"~113°03", db 4 30°48' ~31°02") , b4 Kt
L s B VDT B A [ R BARAR S T, SRR 7 564
hm?, H3Z0 AAIK IL AKLL Fe Bg L e B . i b FHER 5
5Fp A, BN B IR 467, 4 m, e AR K
40. 3 m, A R FAFHE Il Hh T A O A R
UM A K b FL o AR A R K, B R
JRUIE 3 P S X AR P H S0 16 4°C, TEFE M 240 d
Zidr . H MBI E01 949.9 h, A F XM & 1 094. 6
mm, fFWNFEEEPE I8 . —BREFTLH.LF
RN . KPR AR 36 % 85 %0, A AR i A
EER ST AN S8 7 N L SRR 22Y VAN £ 7 N
AR FRRA
12 HHMgESEE

R ZIX (I |+ GEE A AR DH) AT
LR AR o 2L B L AT % L AR R 0 S REAE BB T
T H bR AT 28 I T T R AR AR AL AR B
JPRASR AR O 2 2l A A AR 58 6 52 . A 2 Al R f 355 4D
i s TS 3 AN AL R 24 SR, AR

L WA RIE, AR 1 M AE S RS E B . E-mail: hopejxh@mail. hzau. edu. cn
AR . B L B R rm . RAES ¥ 5 FEMAESY,. E-mail: whzhouzx@126. com



40 RIS S AN S 3 14

%32 &

FEHLTE AN 20 m X 20 m, XL A A 7 K 384T 45
AR R GEM 72 =3. 0 cm) , I 2 FHR & BT &

S MR R A T 53 T8 A AR e A ) o 2K g R bR R
WifE . MROPEEARFAE LR 1.

x1 BEAIERERFME
Table 1 Basic characteristics of each pure plantation
e Ei YR/ () Bl 7 B FE M /em  SEIEIRE/m GizilEs %/ Bk /hm?®)
Stand type Slope Aspect Age group Average DBH  Average height Canopy density Density
8 S KA JS10 a) 5.8 5.1 0.75 4175
5 B ARk 11 SW AR MS(16 a) 10. 3 7.9 0.72 2 550
P. massoniana 12 SE AR NS(29 a) 16.7 11.5 0.57 1 260
9 SE K AR JS(16 a) 7.9 6.8 0.65 2 780
FAA 4l AR 6 S AR MS(35 a) 15.9 10.5 0.63 951
C. funebris 14 SW IR NS(41 ) 23.1 15.7 0.76 689
12 S KB JS10 @) 7.1 6.2 0. 81 4 444
A 4tk 8 S AR MS(18 ) 12.9 10. 4 0. 60 2 250
C. lanceolata 9 SW AR NS(23 a) 15.6 13.8 0.69 1930
10 S KA JS10 a) 5.8 8.1 0.72 2 837
JPRAR 4l bR 6 SE AR MS(35 @) 23.2 17.6 0.78 726
Q. acutissima 11 SE TR NS(42 a) 26.5 21.5 0.59 672

1)JS:Juvenile stand; MS:Middle-aged stand; NS:Nearly-mature stand; F[i] The same as follows.
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Table 2 The amount of litter in different pure stands

K B4 %4 K43#)Z Undecomposed litter 243 )2 Half-decomposed litter T
N s JERE /mm SRR/ C/hm?) HAM/ % BAFR/Ct/hm?)  EAME/ % BIAER/ (/hm?)
Stand type  Age group . i
Thickness Amount Percentage Amount Percentage Total amount
) JS 24 3.75 79. 96 0.94 20. 04 4. 69
o A S X
. MS 44 3. 46 58.02 2.51 41.98 5.97
P. massoniana
NS 51 6. 35 52.17 5.83 47.83 12.18
JS 16 4,07 69. 89 1.75 30. 11 5.82
HIESZE ) ’
- . MS 26 7.44 54,37 6.24 45.63 13.68
C. funebris
NS 33 7.98 51. 36 7.55 48. 64 15.53
JS 37 5.29 80. 76 1.26 19. 24 6.55
AZ AR Al bk
. MS 45 6.11 59. 48 4. 16 40.52 10. 27
C. lanceolata
NS 49 6.72 56. 64 5. 14 43. 36 11. 86
. JS 23 1.56 65. 25 0.83 34.75 2.39
JRR AR 2 AR
L MS 39 3.31 45.09 4.03 54.91 7.34
Q. acutissima
NS 41 3.13 34.72 5. 88 65.28 9.01
F3 EAEUHKERRERENTL
Table 3 Water-holding capacity of litters along with immersion time /100 g
Moy 2 A jicgel /K i Water-holding capacity
Stand type Age group 0.5 h 1.0 h 1.5 h 2.0 h 4.0h 6.0 h 8.0h 10.0h  24.0h
5 4.9 4 : 5 :
o A IS 87.25 94. 99 100. 17 105. 23 114. 48 120. 92 125. 36 129.55 131. 09
. MS 121. 33 132.04 135. 15 139. 89 148. 1 154. 51 161. 27 167.73 170. 66
P. massoniana
NS 153. 12 164. 46 173.76 180. 21 187. 35 192. 08 196. 94 199. 28 201.18
) JS 115. 37 123.59 132. 45 135. 96 140. 88 144. 91 148. 26 149. 63 150. 22
AR _
- . MS 149. 21 158.1 166. 23 173.98 187. 35 193.58 199. 47 204.5 207.63
C. funebris
NS 158. 95 168.73 176. 97 183. 35 195. 86 203. 89 209.07 213.25 216. 95
WA bk JS 120. 29 127.37 132.42 137.00 141.73 145. 04 147.75 149. 98 151. 18
) MS 143. 04 154. 85 163. 38 170. 12 175. 64 180. 36 185. 58 187.95 189. 86
C. lanceolata
NS 154. 76 166. 29 175. 98 184. 64 188.52 194. 67 199. 82 201.79 203.47
IS 120. 53 132. 68 142. 46 148. 39 153. 58 159. 82 165. 09 169. 13 172. 61
JRAR 2l R -
o MS 181. 28 193. 37 205.42 211.55 221.76 230.43 232.01 233.11 234.72
Q. acutissima
NS 199. 87 224.69 237.04 248. 41 252.29 255.75 258.03 259. 46 260. 55
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Fig.1 The relationship between the water absorption rate of the litter and the immersion time
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Table 4 Index of water-holding capacity of the litter in different pure stands
e B IEPBAARE,  AREAKER/ Y BEKEKER/(Vhm?) RKERKR/ Y AREER/Y AHEER/(¢/hm?)
MorZER ) . . . . .
Stand t Age (t/hm?) Natural water Maximum Maximum water Effective Effective retain
D
and type group Litter amount content rate water capacity content rate retain rate capacity
JS 4.69 17.18 5.09 131.09 94. 25 3. 66
I 2 s 2l bk MS 5.97 15.62 8.59 170. 66 129. 44 6.52
P. massoniana NS 12.18 11. 87 21. 60 211.18 159.13 17.08
JS 5.82 16. 85 7.27 150. 22 110. 84 5.36
FAA 4 K MS 13.68 12.70 24.8 207.63 163.79 19. 56
C. funebris NS 15.53 11. 50 29. 82 216. 95 172.91 23.76
JS 6.55 35. 67 6.37 151. 18 92.83 3.91
",
B MS 10. 27 31. 26 13. 40 189. 86 130.12 9.19
C. lanceolata i . _
NS 11. 86 20. 34 19. 22 203.47 152.61 14. 42
JS 2.39 33.72 2.73 172.61 112.99 1.79
4
iR ﬁﬂi MS 7.34 29.99 12.06 234.72 169.52 8.71
Q. acutissima _ _
NS 9.01 14.58 20. 05 260. 55 206. 89 15.92
5 MEAITGAHKTEHNWEMER
Table 5 Soil physical properties of four stands of pure plantations
, i K/ (g/em®) MALBEE/ % EEILBE/ % EBEILBEE/ %
e 4l . : - o . -
Soil bulk density Total porosity Capillary porosity Non-cap porosity
Stand type Age group
0~20 cm  20~40 cm 0~20 cm  20~40 cm 0~20 cm  20~40 cm 0~20 cm  20~40 cm
JS 0.99 1. 07 30. 96 27.13 23. 81 18.19 7.15 8. 94
TN
EH:'%*/A%M{ MS 1. 18 1. 35 33. 85 30. 74 26.08 24.57 7.77 6.17
P. massoniana .
NS 1.32 1.41 45,37 41.62 36. 70 34.03 8.67 7.59
JS 1. 15 1.24 34. 26 31.48 29.11 26.93 5.15 4.55
FAAR 4l bk _ _ _
C. funebri MS 1.19 1.33 50. 95 48. 08 39.03 36.55 11.92 11.53
e ores
e NS 1.26 1.41 52. 38 47.63 38.27 35. 16 14,11 12.47
JS 1. 06 1.19 34.98 31.92 29.12 28.01 5. 86 3.91
2 R 4
(%*Kﬁt}kt MS 1.12 1.23 49.12 39.59 40. 63 32.62 8. 49 6.97
o fanceotata NS 1.21 1.30 50. 74 14. 24 10. 46 34. 61 10. 28 9.63
_ JS 0. 87 0. 96 39.08 35.71 29. 89 27.83 9.19 7.88
XX
iR QMQ MS 1.23 1.31 57. 84 51.28 45. 27 38. 34 12.57 12.94
Q. acutissima . _ . _ .
NS 0.93 1. 20 68. 15 64.76 53. 82 50. 51 14. 33 14. 25
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Table 6 Soil water-holding capacity of four stands of pure plantations

t/hm?

TR K ED NN P. massoniana MA C. funebris A C. lanceolata FEHE Q. acutissima
Water-holding capacity of soil JS MS NS ]S MS NS JS MS NS JS MS NS
i B Ik i NCWHC 321.8 278.8 325.2 194.0  469.0 531.6 195.4  309.2 398.2 341. 4 510. 2 571.6

5K 5 CWHC

A K& MWHC 1161.8 1291.8

840.0 1013.0 1414.6 1120.8 1511.6 1468.6 1142.6 1465.0 1501.4 1154.4 1672.2
1739.8 1314.8 1980.6 2000.2 1338.0 1774.2 1899.6 1495.8 2182.4 2 658.2

2 086.6

1)NCWHC: Non-capillary water-holding capacity; CWHC: Capillary water-holding capacity; MWHC: Maximal water-holding capacity.
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Water-holding capacity of litter and soil under major pure
plantation in hilly region of central Hubei

JIA Xiu-hong' BI Jun-liang' ZHOU Zhi-xiang'
LIU Xiao-yu* GAOQO Da-xiong® GUO Guo-zhi* ZHOU Huan?

1. College o f Horticulture & Forestry Sciences s Huazhong Agricultural University
Wuhan 430070,China;
2. Taizishan Forest Management Bureau of Hubei Province,Jingshan 431822 ,China

Abstract Studies of the water-holding capacity of litters and soil under the plantations of different
age groups was carried out in four types of pure stands (such as Pinus massoniana forest, Cupressus fu-
nebris forest, Cunninghamia lanceolata forest and Quercus acutissima forest) in Taizishan Forest
Farm, Hubei Province. The results showed that the nearly-mature stand of C. funebris forest had the big-
gest total litter amount(15. 53 t/hm®) ,the juvenile stand of Q. acutissima forest had the smallest total
litter amount(2. 39 t/hm?); the maximum water-holding ratio of the litter in Q. acutissima forests of
three different age groups were the highest compared with other stand types. However, the maximum
water-holding capacity and effective retain capacity of the nearly-mature C. funebris stand were biggest,
reaching up to 29. 82 t/hm® and 23. 76 t/hm?®, respectively, with middle-aged C. funebris stand, nearly-
mature P. massoniana stand and nearly-mature Q. acutissima stand following it. The litters of middle-
aged stand and the nearly-mature stand of C. funebris have superior effective retain capacity. The NC-
WHC (non-capillary water-holding capacity) and CWHC(capillary water-holding capacity) of three dif-
ferent-aged Q. acutissima stands below the depth of soil layer(0-40 cm) were more than others. Among
the middle-aged stands and the nearly-mature stands,water-holding capacity of soil under Q. acutissima
plantation was maximum(2 182. 4 t/hm’ and 2 658. 2 t/hm”,respectively) , water-holding capacity of soil
under P. massoniana plantation was minimum(1 291. 8 t/hm?* and 1 739. 8 t/hm?*,respectively).
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