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Abstract; The hydrological function is one of the important ecological functions of forest. To understand the eco-
hydrological effects of eucalyptus plantation, we studied the canopy interception, rainfall redistribution and water-retaining
capacity of litter and soil based on fixed field observation and measurement of laboratory in Gaoyao, Zhaoqing City,
Guangdong Province, China. The results indicate that among the cumulative gross rainfall (2016.7mm) generated during
the period from Apr. 2006 to Apr. 2007, throughfall, stemflow and canopy interception account for 85. 70%
(1728.4mm) , 3.62% (72.9mm) , and 10.68% (215.4mm), respectively. The stemflow can be produced only when
the precipitation is more than 3. 93 mm. The throughfall and stemflow are distinctly positive related to the precipitation
(P<0.01) and the values of the interception ratio to gross rainfall have a distinctly negative relationship to the
precipitation (P <0.05). The value of interception ratio to gross rainfall keeps generally steady when the precipitation is
more than 20 mm. The results also show that the water-capacity of litter is 4. 27mm, and among the total 4. 27mm, the
capacity from the part of leaves (2.54 mm) is the best among all kinds of components of litter. The maximum water-
capacity of the soil layer from 0 to 100 ¢cm depth is 470. 06 mm, and the non-capillary water-capacity accounts for 20. 90%
(98.22mm) of the total. Both of the total and non-capillary porosities show a decreasing trend with the increasing of soil

depth. The initial and steady infiltration rates in the surface (0 — 10 cm) are 25.03 mm-min ' and 8. 83 mm *min '
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respectively, and also decrease with the increasing of soil depth.

Key Words: eucalyptus plantation; eco-hydrological effect; canopy interception; litter;infiltration

BT KRR BB KSCER LR Z — KA BKE U FE BT W T X5 SRR E .
S R EH I, FE)Z KK PR ERR, REB B A I, 52l KRR E LRt
R E%EC IR KFENI JREY RSB SRKREH ok e B R %07 Hu #F
MOKSCES AR AT T KRBV, BUSEZ R o ¥R ( Eucalyprus ) 723 E 425 b IX B 32 22 I 405K T A ARAR
FZ—, EERE TR ARG RE. S SON B LT SA X, A 150 75 hm® UK
FEFMEPES HR T ERHSLTFME . RTTRERR B A TG RF £ 4 25 3R R 8,y
RGN Tk A TAER SRS YR HIRR K SO B M E R, SRR AR A E
B, BRTIRE SR A TR S TS ™ ZEm AT okscsratm ™ %, 5t ke
2 AEDZREKEE KRS IR R o A SCLAER XA N TR XS, BEB R
Hodt Z B RV A 3K SO AT R SR , AR N AR T FRUR J X oK 4% AR S bk S A 3
R IERAIISHE PR
1 HREER

APFRALT T A8 2 R E T P ILAROL R AR T K ST AR TN K X (E112°297,N23°01") , J& 7
W ZERSRK, PSR 22. 2°C , P& R 26. 4°C  F B RARSIR 19. 2°C , PR EE 78. 1%,
FEHREK 1637.7 mm,4—9 AR EMERZE, H2FEMEWE 83% , FE VXM H 156 d, FHERE
1096. 8mm , -3 H FBEF %1 1735.2 h, P RGH 1.8 m/s,

IR X TN, LERR, W R o R AR, DA kB R L ZRB S R E AR
PO AR R E L M A A B 2 , R TR IS R A8 , LA ( Dicranopteris dichotoma) Bk
418 ( Rhodomyrtus tomentosa ) ZEFE9% 5 LY. ¥ N Tk N B B A% ( Eucalyptus. urophylla x E. grandis) , PR
6 a,2007 4 6 FiEH P MR 12. 6em, FHIRE 17. 3m, RA-F-H B RN 1769 # - hm = S0 FLHE 4
H3.38(F1),

F1 EHAIHERER
Table 1 Basic characteristics of Eucalyptus plantation

o p RO
S el efr e -1 942/ cm R/ m /(stom+hm2) T AR
Plot Aspect Slope location Slope Mean breast diameter Mean height s eDm It; Leaf area index
ensi
1 E| T 35 13.5 17.2 1708 3.34
2 E| G 33 12.0 17.6 1933 3.10
3 it = 29 12.2 17.0 1667 3.70

2 HRFAE
2.1 JEEKIChRENE

JEEJE7K SCIE AR LI 5] 2 2006 4 5 A —2007 4£ 5 H o RFEMA AL BEAEBRE L) 150m 2545 5
TERTRTHIUE s ER AN AR 7 FIEABE 4 3.8 m K KCFEA AT 2. 39 m® (AT, 85 PVC &
ek &, A AR E T A ShicRFEWE; 8% 5 m x5 m JWE N BPTAER (9 %), ARREERN T
1.3m LA JEGEEIM T30, KA W T2 RUKEI BRI E R A RKSN, AshicRBo MM TERE,
RIGHHE B ERAW T EZRE (mm) o AWEERE BRAKEFEETHE
2.2 YR RFKEEDIE

TEMEA N AR BT AL ST B b rp RS2 0 51 2 1> 60em x 60cm BT HIARET7 , 450 I B2 o33k
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5 EZE P 65 CHRETARE , HER RVE VIV & s ARG 4580 B S BORE , PR B 5 B T R JE AR Y, 3R K 24h,
B # E S—10min, B R FFEYATAK N L, FRHEMER, 25 EHRE KRR (%) FHRERE DI Z

TR B KR K AE ST (mm)
2.3 THOKSCYEE RN E

TE 38 [ R R A2 8 ST 2 4, FIFH 100 em® 3R 7] $% 0—10, > 10—20., >20—40, >40—60., > 60—
80, >80—100cm - ZHURE, 7 [ % Yl AR T FLBRBE Rk RE RS B S B IR

3 RS54
3.1 HER N AR T2 X R RN A9 Bic A

WF5E B[] (2006-05—2007-05 ) K FE R &K 2016. Tmm, 8 33 M5 2 5 R T g E BT 0 e, b 2R B R T &
1728.4 mm, TG E 72.9 mm, &EZ 4B & 215. 4mm, 5305 5 B FEFR 2 K 85.70% 3. 62% F1 10.68% ,

MREN, FEEWE (TF,mm) 5KSFEMNER (RF,mm) 77 BELMMICKR (P <0.01,& 1) , 555
REFR 2R (TF , % ) BER SRR & (RF ,mm) R AT K, 48 5] 2 R T & /N T 20mm B 3 fin e 34 8 2, B S RE T
B 20mm, ZEBEREN R EARR S, “HEEBEMMLRR(P<0.05),

WTFZER ALK BEA+AEENE . WT 25 (SF, mm) T2 (RF, mm) f3 i 2 5.3
LAER K (P <0.01) , 4t 2 fin , W T2ERMN = A AAE— NIRRT E, YRR 3.9 mm f&5, #R A T

TFIGT= A 2R, HF RERAE R R A3 RT3 Ko

140 - TF = 0.8964P - 0.6444

2=0.9995, n= 100, P < 0.01

100
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Fig.1 Relation of throughfall against precipitation in the
Eucalyptus plantation

RAFEMEDERE , K ENEEERE. &
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0.05) , FEm /N 20mm i, 762 40 B R ERERT 23 K
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FetasE , niEl 3 fin o

AN [T R RO PRI J= B R TR BC A o, AR
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BER BB/ o

MIEX PR A EfE R A AR FTiE, &3
ATLAE H, 4—9 AR SERERR,10 A ZH4E3
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Fig.2 Relation of stemflow against precipitation in the
Eucalyptus plantation
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R SR B2 AR T AR A o

x2 BERMAIRTEBHEREHESE
Table 2 Redistribution of different class of precipitation in the Eucalyptus plantation

4%/ mm KAk - H4[F/mm ZE B %R Throughfall BT2£% Stemflow R B & Interception
Rainfall class Times Mean rainfall /mm /% /mm /% /mm /%

0.0—5.0 42 1.66 1.14 68.38 0.03 1.53 0.50 30.08
>5.0—10.0 7 6.70 5.23 78.05 0.23 3.44 1.24 18.50
>10.0—20.0 18 13.61 11.37 83.51 0.42 3.11 1.82 13.37
>20.0—40.0 18 27.66 23.83 86. 14 1.08 3.89 2.88 10. 40
>40.0—100.0 11 60. 65 51.82 85.44 2.03 3.34 6.99 11.52
>100.0 4 122.50 110.12 89.89 6.29 5.13 6.09 4.97

*3 EHMAIWRLTEABEEBESE
Table 3 Redistribution of precipitation in the Eucalyptus plantation on different months

A W&/ mm 2 % %R Throughfall #2535 Stemflow it )23 B Interception
Month Precipitation /mm /% /mm /% /mm /%
2006-05 361.5 318.1 88.0 11.0 3.1 32.4 9.0
2006-06 558.7 479.1 85.8 25.0 4.5 54.6 9.8
2006-07 282.7 250.7 88.7 13.3 4.7 18.6 6.6
2006-08 113.5 96.1 84.7 2.5 2.2 14.9 13.1
2006-09 125.7 105.1 83.6 2.1 1.7 18.6 14.8
2006-10 3.3 2.5 75.0 0.0 0.0 0.8 25.0
2006-11 85.0 69.8 82.1 0.8 0.9 14.5 17.0
2006-12 24.6 20.1 81.6 0.3 1.2 4.2 17.1
2007-01 84.0 74.1 88.3 2.9 3.5 7.0 8.3
2007-02 59.9 48.8 81.5 2.1 3.5 9.0 15.0
2007-03 46.7 35.5 76.1 1.0 2.1 10.2 21.8
2007-04 143.7 120.1 83.6 7.1 4.9 16.5 11.5
2007-05 127.5 108.4 85.0 4.9 3.8 14.2 11.1
At Total 2016.8 1728.4 85.7 72.9 3.6 215.4 10.7

3.2 FAEYEEHRERFIKEES

FRARVRT5 )2 (7K SCHRE BRI FE B T (BH AE #b AR 0 PRI TR 3 BB, ATk 2D 7K - i 5%, ok
SCAERSEN KR S EEBUR TEHEMRKRH RN, BFRERA,6 FAEMM A THREDZE BEHETY
J742.09 t-hm >, HA i gz AL AR 5] 7. 32% (51, 09% 1 41. 59% ; B K FREK LA Ok, ik
139.99% , HR W B2, 24 130.76% , B EE /N AL 66.21% ; A& P2 M AREK &R 4. 27mm , B B A IR
4351025 0.40 mm.1.42 mm F12.45 mm,
3.3 LIEYIEMER RIKEES

THOKB B FLBRE AR R T 0K CESTIRE T 5 T, 25 W b R A2 T AR 8K )8
REIIMEERER, PFRERW,EE TERENE, LIROPB ER R R E DI E MBS L E Y7
BFEAK, M35 >80—100cm + 2, ¥1B# R MR B H F 45 i 1K )Z (0—10em) ) 25. 03 mm-min ' Hl
8. 83 mm+min ')/ 0.35 mm-min ' 0.1 mm-min "', KHHIEKZNBBEEHEEELT TE L L%
HEET)Z 2K, R S s,

FRAREA BRI K IRIRTRRE ST , FEBOR T R RARAR LR AR, Horp R IPK B  BR T 3y
KEEST, AEBENKE R T LA TK RS . K 6 FTLUE 1, #eit A TAREE A~ £38)Z (0—100cm) [
BRI /KB A 4700. 6 t-hm % 4124 F 470. 06mm [&7K , HrpIEBEI/KE A 982.2 t-hm %, 4124 F 98. 22mm
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RE7K
x4 ERAIHRBEVEERERIVKEEN
Table 4 Storage and water capacity of litter in the Eucalyptus plantation
BT KRR ORIIER S/
=y im=2 Storage/ (t+hm ~2) Maximum moisture content/% Maximum water storage/mm
Plot % & A B B o % # Al
Bark  Branch Leaf Total Bark Branch Leaf Bark  Branch Leaf Total
1 2.88 10.87 12.34 26.08 130.76 +4.94 66.21 £9.22 139.99 +£10.04 0.38 0.72 1.73 2.82
2 2.02 24.04 12.35 38.41 0.26 1.59 1.73 3.59
3 3.56  29.69 19.68 52.93 0.47 1.97 2.75 5.19
4 3.33 12.99 13.65 30.02 0.44 0.86 1.91 3.21
5 2.91 25.64 15.99 44.55 0.38 1.7 2.24 4.32
6 3.73 25.82 31.03 60.58 0.49 1.71 4.34 6.54
) Mean 3.08+ 21.51% 17.51+ 42.09 0.40+ 1.42x 2.45+ 4.27%
0.62 7.68 7.19  13.27 0.08 0.51 1.01 1.39
x5 HWEAIATEATHEER
Table 5 Soil hydro-physical characteristics in the Eucalyptus plantation
+J2/em i BABEE%  BEABIE%  REEAREe PR BBE
Soil Depth Bulk den_s;ty/ Total porosity Capillary porosity ~ Non-capillary porosity Initial mﬁ%tritll o Steady 1nﬁ}triqtllon
(geem™) /(mmemin~") /(mm-+min~")
0—10 1.13 £0.03 53.80 +0.80 35.93+1.13 17.87 £0.33 25.03 8.83
>10—20 1.12 £0.01 51.40 +1.98 40.85+2.19 10.55 £3.54 6.45 0.38
>20—40 1.38 £0.03 47.75 £0.27 37.85 +0.39 9.90 £0.17 6.28 0.34
>40—60 1.41 £0.01 45.25+£1.72 37.37£1.33 7.88 +£0.38 2.83 0.52
>60—80 1.52 £0.01 44.72 £0.32 36.67 £0.60 8.05 +0.28 1.19 0.24
>80—100 1.53 £0.01 44.72 £0.98 35.65 +£2.05 9.07 £3.03 0.35 0.10
IECE2 1.39 47.01 37.19 9.82 - -

Weighted Mean

F6 BHMAIATEHKERPKEES
Table 6 Soil storage capacity in the Eucalyptus plantation

+2/em &K % BEEKE/ % H Ik i/ % Bk R/ mm BEEKE/mm EBERKE/mm

Soil Depth Saturated water Capillary water Field water Total w.ater Capillary Non-capillary
content content content capacity storage storage
0—10 48.27 £2.05 32.07 +1.80 31.12 +1.87 53.80 +0.80 35.93 +1.13 17.87 +0.33
>10—20 46.41 £1.86 34.31+1.78 33.06 +1.57 51.40 £1.98 40.85 +£2.19 10.55 £3.54
>20—40 34.70 +0.96 26.69 +0.36 26.07 +0.39 95.50 £0.53 75.70 £0.78 19.80 +0.33
>40—60 32.27 £1.25 26.54 +1.01 25.59+1.16 90.50 £3.43 74.73 £2.67 15.77 £0.77
>60—80 29.50 +0.38 24.17 £0.50 21.53 +2.21 89.43 +0.63 73.33 +1.20 16.10 +0.57
>80—100 29.26 £0.35 23.31+1.60 22.42 +1.52 89.43 +1.97 71.30 £4.10 18.13 £6.07
0—100 34.61 26.78 25.54 470.06 371.84 98.22

4 miSiie
IR RIS AR EE R, EHE TA SRR, HOEARE T 200 S BRI AA
SIRHEK 063 RILRE R R SUE ST M EE AR 2 — . ATZRY, KR A Tk
WORIRE RIFAERRECER , TS5 BHEN W T 2008 2 M B AR R, K E B R o TA TR
TR AWK RREER IR LR ], TR PRk S BB S A 0
2006-05—2007-05 351 ] et A Tk 0 2857 78 W T 95 25 V0 FOAR B 1 418 o5 K MK 09 85 70% |
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3.62% 1 10.68% o 5 [F] X AL AR Bk BB 1 22 SR, BB R LA T 10%—34% , H R & 1
BRI o ABE TR N TR Z 4R B 2 5 BB R 32 T X A L 7 ) e A AR R S AR A 2
(CHBE 20150 1% 1 10% ) , AR TR W RIAER A TAGE 2B 2, BT 5T, W CH T R X Y
AR K AR B R AT 3k 22.79% ) BRI BUR MM B I AR 2 AR B R 0 14. 8% 1,30 AR AR M AR IR KR
B RN 26% ,240 4R IRBMEM MO Z BB RN 17% ) 1 ok #e25 F 9 JR A, T B2 B | 5 75 265 b i A
W5 E AR DAL, o TR, BB R tp AR AR Z 30 BB B, M AR AR A X, B Rl
FEASHR Y, (WK R R AR AR AR T ARG , I T AR IO X B K, AR B A X 3 o

SR H T P A BIORE L, AR N AR R R AR B R A IR T A b DX 9 L 2 XUE S bR (24, 7% F
27.6% )" AFHBK(17.18% ) 7 M4t MR SSHR I 2 AR EE 2 (28. 24% ) Y R FA R BATH A EZ 4L B
#(25.3%) % . WEZEEREEZHESH RS K BRSNS R0, S A TAME,
A X AR S AR S SR 2%, BR 2R 45, M AR BOR , X T BE R H BB R R F =R

T 2L — R AE T E K B BT b B/ B FAE B A K R R MESR A EEEAY . A8t
FERRR N TR T 2233y 3. 62% ART A EAEAR(4.3% ) (40 4EA FAEMR(5.3% ) Fl E. signata $k(13% )
HZEF R M T E. melanophloia #£(0.6% ) Fl E. umbra $k(3% ) B T25F R, SH BRI L, M A
THRBI T ZE TR T BRI (0.15% ) ') 54 K AR BTN He , e N TARZE S RIK T R4
WRIRASHR (5. 2% ) P HIBATHK(6.8% ) P iy, X 2625 BT fE FER ARG 5 B I R TR 25 2 AT

FEYFRK R E K SONEZ — , RRE Y Z KRk R R KR E &, RHEEE
IKREST , R A8 AR I ARMOK SCAE S T RE BB S8R . —RIFEYEETREBK, FK Rl , B K
FIRE TR K, M N TR RS BB T R 42.09 t-hm ™, HEKEKE R 42.8 t-hm 7 ST
4.28mm R, 5HEMSLER R YA L AR T 2T L FHAE AR (5. 2mm ) FIE A # SR B AR (S. 4mm) B
KK EL 3 5 0 e 5 LU FAR AR U AR 4K (0. 7—1. Imm) BV 5 R B S50 N THKE I 4 )2 0%
Big, EHERKEX,

AR LERBMRESRET R FEN KOS EG MRS PFREREY, W AT LIERE
(0—10cm) {138 T Fk B #4354 25. 03 mm-min ™'l 8. 83 mm-min ™", 3R 5 1L SLAEH B RAR A
(78.6 mm-min ' 15.5 mm-min ") "X E/N BT MBS ATHAE(11.9 mm-min ' F 7.9 mmemin ') P
R, ZIUZEFER, FERH T RO TR BIARERDN, 1R ERR, MBI A LS THEER
FERRER N TTARK , 13T FLBR BERBALR A TARE /N, BV A AR 48852 Ah THRAR B ROR 98 TR A, T 55
TEBITALM BAh e AN AR+ 35 (0—100 em) BHE K EH 98. 22 mm, biith +3F R e R EKE N
470.06mm , 33 S (AR T B 1230 W AAHE R LUt AR PR A 2K RE " AT RE R o TR A TR 28
BRI BT FBUW
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