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Abstract; Based on the small watershed technique and the located observation method, the hydrology data collected of the
precipitation, penetrate the canopy water, surface and underground runoff, and determine its nutrient content, which were
used for analyzing the nutrient dynamic in hydrologic process on the successive rotations of Chinese fir plantations at near
mature forest. The replanting its purpose to reveal functional differences in the two generations of Chinese fir in
biogeochemical cycling of nutrients, and study the problem of declining productivity even planted fir plantations provide
ideas and evidence. The results showed that the nutrient concentrations in precipitation of the second generation forest was

20.30%—39.64% higher than that in first-generation forest, which accounted in total for 38.52% more input of nutrients in
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second generation than that in the first generation forest. The nutrient concentrations in the through fall in the forest of the
first and the second generation was relatively 4.149—4.895 g/kg and 4.271—5.605 g/kg higher than that in the
corresponding atmospheric precipitation, respectively. Rain canopy leaching of nutrients, which the nutrient content was
2.94% to 21.37% higher in the second generation forest than that in the first generation forest after leaching through the
canopy. There was not significantly different between the nutrient concentrations in surface runoff of the first and that in the
second generation forest. The nutrient concentrations subsurface runoff of second generation forest, however, was 48.06% —
78.87% higher than that in the first generation forest, which induced the runoff output in the runoff, the second generation
forest was 1.58 to 2.61 times more than that in the first generation forest. The nutrient geochemical rate was 26.75% to
29.95% in the first generation forest, while in the second generation forest the nutrient geochemical cycle was 37.24% to
47.43% , and The nutrient geochemical cycle was 3.3 to 3.7 years in the first generation forest, while was 2.1 to 2.7 years in
the second generation forest. The nutrient loss rate of the second generation forest was from 1.30 to 1.72 times higher than
that in the first generation forest, and the nutrient accumulation rate in the second generation forest was from 73.57% to
87. 14% of that in the first generation forest. As to the retention and utilization in the input of nutrients from the outside, the

nutrient retention and utilization efficiency of the second generation forest was lower than that of the first generation forest.

Key Words: chinese fir plantation; successive rotations; hydrological processes; nutrient dynamic; geochemical cycling
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B, 1983—1987 4R (56 1 UMK 17—21 442 2 A B IR VP B THT, 2005—2009 4 (2 2 fibk 17—21
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Table 1 Nutrients determination number of hydrological processes in Chinese fir plantation ecosystem(N)

R HiH M Stand age/a

Generation Items 17 a 18 a 19 a 20 a 21 a

1 R K Rk 142 136 153 162 149
BURE B 5 K B L1 % 66/46.47 63/46.32 72/47.06 68/41.97 47/31.54

W52 AR AR U 66 43 72 68 47

5 2338 FK A 66 43 72 68 47

0 5 b 3R A T R 32 25 43 45 38

D5 bR AR AL 66 43 72 68 47
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55 2 AR A F A0 R BE AR 1 AR 22 1.389g kg™ a!, A T REASE B TE WA AR GRE 2 AR I S T DR [ SRS TE
2R B LA T P SR SR T sl VR T A R I e R R A 25 5 A T RR S T
TR T B AR AS I AL 23 i b 3 T3 b 47 i K AR TOTE AR R 2 2R SR A6 2 AR ELE 1 AR,

RRAP R K I R rh 28 S MR 2 B E AR N B R K 34 1 3R 4 i 50 1 AUMOR 54.95—61.18 kg hm™ a™'  FHirf
H 29.71—34.48 kg hm ™ a” ' EFFEM P& 193750, A 25.24.—31.19 kg hm™ a™' S 7K X 76 J2 0 9k 7 78 FH 8
[ 55 2 10k 76.43—91.48 kg hm™ a™" o & KAREAKHE T 19773 1 39.59—51.06 kg hm™ a™" | l IRV
FHE N 35.27—51.06 kg hm™ a™" . FRZK X 5e 2 ki 35 i 352 45, 565 2 ARESE 1 AR 2 4.08—25.65 kg
hm™2a™',
3.3 R FR

MFE 3 F L H 1 AU R AR T P 3R MR 9.698—10.870 g/kg, “F-37 10.255 ¢/kg;2 1CHk 9.962—
11.779 g/kg, P-4 11.708 g/kg, 5% 2 AR m T4 1 AWK, WM =, 56 1 AR N P K Mg iR JE
Tt T4 2 ACRK, s ata] UL 5 2 ARMRRAR T 3R 0 e i T80 L AR, 2R 2 UMb R AR P Ca YUK
R TR VARG (R 3) . PIUMAR RIS R A2 R — e R 25 2 W3R 3.

TCI RS 1 AR5 2 AU, LR AR I P 1 3R R B AN L R K h 2 T Al 22 i b g,
b F AR AL 2 2 37 TN ZKGE MR R Y 2 e ek - 3R 1S B R HERE MR RE R D RIE U . MR AU
T BTN S, H A S IR IE Y2 B3R5

LTRSS W IR AU B 25 A L bR AR T T SR MR 22 B/ (R 3) B ARG B Y
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TEARHE % )2 IE S R AR T, VR P RS R FR o 5 1 AT RE LU AR 2 AU Z x4 /b T IR 2EiE K
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MR 3 A, PRI T AR U H (9 3% 20 v B2 AR [R] 502 . N AR B2 LR AR K TR IR, Mg R B2 LR SR K
R 3—4 %5, ARSI 1 U P B3R LR SBK R, Ca AU 5 KRR TPAIZE AR, K IR
RAFEAKHIL; 268 2 AAARIE K | Ca BV & T RAFEAK P YR BE 5 R AR PRI 22 K

5 2 AMRHL SRR T B BRI 6.144 o/kg S50 1 AU 3.918 g/kg 1Y 1.57 %, {HZAH IR
BIEE 1 AR R AR R N P Mg W FAE 2 AOMET K Ca MR FLES 2 [RMIR (2R Fr LR 3) T L, 28 2 €
R T AR B IR B LA 1 R, EERAS 2 UM R AR P K Ca L5 1 REBIFZ LR, 26 1
R 2 AOMHE T AR h IR0 R 22 5 AR R L, nT RS2SR 1 ARMCR AR I ORI Bl B 8T, 838 A A 19 4 4
BrE AR Z IR T RZ PR RE . H 0—20em )2 HIEAEBE LB  RILERE IR EAL A
A TR EE AR IR M BE AR R — RO AR 1 R D AR 2 ARAK 21 4R I HE R R
A AT BRI 58 AR B3 MRAT B 7K -, 1 5 £ w0 i M 37 43 7 EL 9 T P 5 B RIORS B, 2 5% o e A28 3
TSRS o A, FE R 2 FOMGHE AT Y 3 R i (Ll IR G | ik S A S R DR I S L SR Y
BT LAY IR TR TS - SR R B LA B AR - e R 22 5 IR A
AT RESR 7 A M T AR I A SR A3 Tk 2 S A EE B R A

WA A IR, 55 1 S 7.95—9.85 kg hm™ a™', Ho ) i F AR VR 55 0 fa i 87.30%—
88.77% , M F ATk 5 11.23%—12.70% ;55 2 AU 15.33—24.26kg hm™ a™' | 86.48%—93.37% &
R TTER D, M F AR TAL Y 6.63%—13.52% . IS 5 2 AR T 1 T4 18.92 ke hm 2 a™! 24 1
X 8.87 kg hm™ a™' % 2.23 %, Horfr 27 2 ARHLRARTE LA 1 REH0H 0.82 kg hm™ a™' | M F RAZT L Hith 9.23
kg hm™a™',
3.4 FAHERILEIEER

PEBE IR HE A 1 ACARINFRS) 29.71—34.48 kg hm > a™' 3l i A2 R GR35 20 Bl 7.95—9.85
kg hm™ a™' i AV M BHAEG R BAY3R 048 21.66—25.23 kg hm ™2 a™' . B RSKIEALS 2 1CARI RS>
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2588 A E = 35 %

J&39.59—51.06 kg hm™ a™' JEIT AR RGNS R 15.33—24.26 kg hm™ a™' B A S5 ARHE, 56 2
RAMRBAEF R IR 22.05—26.84 kg hm™ a™' o PIUMAH LE, MOAHF B R IR 50 2 A2 56 1 UK,
BORSS 2 FRARER K B S MK 7R & B HEE 1 AR &L,

T3 A B R MAR T v B 5 - s B R BR 35 43k o B K TP s A LA SR A BIT 58 1 RS 2 AR 572
M ERIL-AIEFRTIRE . 55 1 ARMREEAE S 3R 00 b7 i A TR0 1Y LR 26.75%—28.56% , ¥R BB 37 43 i o i
AR 71.44%—73.25% , st vl , BAE RGN AR 1 RN R 404 3/4 #i R G R AT, J
A 1/4 WRBIRGI, 5 2 AUHEFS 1 B R RN IR B AR Y 37.24%—A47.43% , RGEE TR SR
HAEHIA 52.57%—62.76% , FHEXFHCATHL, 26 2 FRARIFR IS FOE 2 1 ARARIN 1.30—1.72 £i5, = 9 FL
LA 1A 73.57%—87.14% .,

B AR ER L AP R P NP K, Ca, Mg 1§ ¥R 3 43 51l Ry 16.35%—20.27%, 70.37%—90.91% ,
17.75%—18.97% ,19. 21%—25. 96% ,89. 02%—95. 56% , -] 26. 75%—29. 95% ; % 2 1 AHN; K 10. 34. %—
19.48% , 45.45%—89.47% , 26.16%—36.85%, 52.16%—67.95%, 85.11%—95.23%, V- ¥] 37.24%—
47.43%,

%5 1 ARHK N P K Ca Mg HuIRAL A IEFR R 4> 5 J& 4. 9—6. 1a,1. 1—1. 4a,5. 3—5. 6a,3. 9—>5. 2a, 1. 1a,
W4 3.3—3. 7a;2 fAHRE 5.1—9. 7a, 1. 1—2. 0a,2. 7—3.9a,1. 5—1.9a,2. 1—2. 7a, V-3 2. 1—2. 7a,

DL SRR A 2 AOMTR MR IR R LA 1 A, 55 1 AROMR MR A I LU AE 2 104K, FR 0 ik b2
EER 0 AR, BT AP A BIAZ AR R GE N 13543, 47 Se 3 SR A B gl MROR W ISR FH s ml e o &
GHNT . AR AR RGN FRTE R GE NI B I R A MR E i S R AL S i 2, AR AR
SRS MR A AE I R A A R 500, 78 RGe 4 8 5 R RS A B 3540 Dise b 56 2 AR Ss 1 4%
Mo 55 2 ARPRIX AR S Bk Ak 2208 A D R XM A= 4 RN 38 T AT B RS 2 AR

4 ZEr5iit

SeTAIES 1 AN 2 ARAZABROR A TR P 33 40k B2 2 180 1 2 P T 2 L L M e S R bR (2,271 g/kg) ' AP
PR DHA AR AR S 220K (1.208 g/kg) P4 345 1 AR ARSI TR P 35 430 3 A0 T 965 1 5 2R 04 04 11 b TR B
(3.620 g/kg) 2" FIVLPGAE K ILAZ AR (3.558 g/kg) ™50 2 AR F A1, RAREAKPIFRMREZES
AT i 5 2 KA K I R AR LA Jeoh 185 KA IR B2 75 Y A R B A S I6 , 2 P o 24 L R 8 38 e 94 b Ak
I i e, LA TS YL AR B L N M R A | DR I S AU T T R 4 v B L R RO IR 2 15 e i AR R R A Y
HARG

FBEKP IR, SR 1 AR R (7.482 g/kg) FHAR FILVE A K4 L 2E 1 AR KM (7.651 o/
kg) 1 2RI 2 ARAZARHR(8.871g/ke) 5 1F B 15 AR U4 1L M R K ( 8.640 g/kg) ' 22 F A K AR AR L M i 1
T E R A L b SR AR (5,580 ke) " TP R RE DA R AR RS A2 MK (6.799¢/ke) ), ZFiBs K i 3%
VR B SR KT 2R oeE il B RS 2R B E S & 3 SR vk B, B T S5 a2/ 0 %
G, GO TEIZ BT DUREAE MO T 2R3 5, DL SOMRA b |78 55 2 B I 25 4% h 35 40 o ok R T
WA ORHK

MRTEIZ PR KR R B 0r , A SeF 5E B B A R A W BR AL 2E G R P A R 43 VAR ) s (i S
R B RN K bR R B 1 T e R R T B R A h R T 3R B BMOR ZE B VR I r iy th AR B AE
ARG R ) A T RE SRR [ TR 45 1 4 RE AN £ T2 P RS SR W I, B RN A 1Bl B s i ok ™
MR UL Lt T LA 5 RIS 18 5 43 A0 A A P L ER AL 2A A A P B 32 0 R d: . (EU: BRI Hh Sk (W ) i i B 45
VR R 5 TR B ) TG TR K, TIEUE A 7t )2 ) R AR 3R ) S Bl b o 1 D B 0 2R (A 3ARART B8 4 U kR 1) 2 % 55 ) R
M, XI5 B Ak ) 3K SR N i HBER AL 2 G I TR B A TR T
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2590 A E = 358

SIS 1 AR AR IR0 R B (10.255 ¢/ke) S5TLVEE KB LIEE 1 A2 AR (10.015 g/kg) ™ 4
T, PR ARSI MR R 2RI , A B2t TR) (AR R AR ( 0T) ) Y E RIS 2 ARAEZ AR AR (11,708 ¢/
kg) = FILPEA KL, TS5 1 ARRIEES 2 (RARER & T 2 ma 2 L Ll b S AR (7.766 ¢/kg) 1™
VR R DA R IR S A2 R (6.581 g/kg) P4 FIiE g (5 Q0404 1L M R K (8.020 g/kg) ' 0 &S 1 AREZAMK
R KR IR (6.144 g/ke) S PUBR PHA R IR AR ZAZHR(6.910 g/kg) HHIE, 5 F 2 B R 22 11 L b i 4
R B (3.972g/kg) FlIEE G I U4 1L AR (5.110 g/kg) Y . AR 520 W B8 1Y 22 S AR W IR 41, EAH
YR B2 B A A K AR 2 3 B R , 23 [ AR 3 AR P Fh 26 15 V4 R BV | 2 i e 24 LU R R B QDG 0
AR, HAT A LU & B R R0 2257 BEUE R R R ) 202 b e ot R — B, DRI e B AR 37
IR REN 25

Feor HIRAE G IR I RE 26 2 AR B R UE 55 1 MR 73.57%—87.14% ; 3541 i R F 4 1 AR
MRAY 1.30—1.72 1% ;565 1 ACHRTR i ERIL 2A G PR3 K 26.75%—29.95% , 565 2 1R MK 37.24%—47.43% ; F2 431G R
FJEIBIEE 1 A0AK 3.3—3.7 45, 50 2 AR 2.1—2.7 45, 55 2 AR /0 BUER 1 b BRAL A6 A D 6 HL 55 — 10K 55,
ER A AT RE LT AT, MROARCR e A P AR 2 I B e 1Y) 22 59 AZ R G4 852 i) - S il 114 35 12k
FEAR T 56 2 MRS R SR r Thiig . SR, SR da et 2 R R 3058 2 AOMRSR 43 sk Ak 7 PR T e sl 55 , A Ff
i — SR ST

TR N TR R T 3B R AR 7= 0 T B TR — BB TR N TARFFZe 2 B AT, AR 223 ik
ANFEREBAZ RN THRAM B G, Y- a | LY SRR 1 22 5 PRI AL 2 Rtk 28 10 AN A BRI B AR
it TR 1) B A TR SR AZ AR N TG R b ) iR AR K ) R R R R S 0L AR A 5T R b T 3%
1 2 A2 AMGE BARBY BeK SCd B 5700 sh A RN 95 43 MU ER AL 2A G ER T B, (ELR R 9T I 45 SR il M2 K
N MR AR 7™ 7 98 R 1 ) A8 ) P i AR A A L e
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