T ¥2#4% Chinese Bulletin of Botany 2015, 50 (4): 482-489, www.chinbullbotany.com
doi: 10.11983/CBB14161

- BRIRE -

FIRALBEELTFEH R HIRAR M S ETL

MR, REAY, TER, AT
R RHRRHE A, B 7121005 5k LB AR Sk L (REFBIICAR, i 712100

WE HWRREIHE R (Larix principis-rupprechtii) A LAk L3385 2 8 1 B B8 A0 5 & 88 (U, & SHEURE IR
SE T4k (5a, 10a). Mk (20a). 1M (30a) F Ak (40a) (LI E A & 8. SR AN, A& B#E0-20 cmt
/25T 20-40 cm540-60 cmtZ; 7E0-20 cm- 2+, 4RI AR & HAAS [F) bRk (] 8 8087 & 7 22 = 55 35 (P<0.05); 7£0-20
cmLZ, TEEMHENAERHSESHELESEERARE, FAANFAET N L HRZMHNEH T EZRRIAFE
EHACE. BEE MRS, TR 2R NG KRR, A 5SS 2 T RE R, AR (40a) i H3EE

RO RS B RAR T MG o B FE DX A AR A L& AR N AR 3 R0 5 92 R & B b rhis B vh 25

RS RAT, AR

KRR MRS, fedbvEmbRs, IR, AR

BREAE, B, EE, Wz (2015). UKL ALTE I Fa b 304 A A & B b, M2 50, 482-489.

FEEMAEKLTFRN=KEFR TR —, 25HE
AR LT B AR 38 AR AL 0 R (5 2 &%, 2003).
A R I R AR A A e g RSOR I B R T A, DALk
3BT 3B O X RS SRV B IR A
AP RITERI) U 47 4 t # ELA E R S MRORAE KRR 1%
REFAED R . SR LN TR E
TR M S5 2 VR 2, AR LR S B S i th
MM KNEZER R, BHAr, BRI
RFEBEPESRE T b, KV EM AN
FEARFUASE D7 I (R e 55, 2007; ZEZR4E4%, 2008;
M6, 2008; EFSSE, 2009; )%k, 2010; ke
%%, 2012), F7E201H 288044, E A T BN AR
IR 5T (Herwitz et al., 1986; Campo et al.,
2000; Osono and Takeda, 2004; Fujiyoshi et al.,
2009; Turner and Wright, 2014), {H 2k WLtk 7%
It (Larix principis-rupprechtii) 3581 2 & & 5 40 1
LR ERA B RS 5T . BHFERM, fedbigmtia
N TS R, 54K 5T R (5 i
&, 1997). N 7 SELEHVE BEANE E AL v iR N L
MR, T BRI AR R S AR . H A,
A IR ALV - AR b - S5 G e B T s . AR
JeigmAE7 AMBH B TAF i, KK G I,

Wohs H 1 2014-09-01; 5% H #H: 2015-03-20

FEWH: = A E K E SRR TR R TR (No.2012CB416902)

* JEIEH . E-mail: xfl@nwsuaf.edu.cn

SHS56ARTABNY; 9AMIOA NEFFEY. &
WE 7t B R A FE MR (5a. 10a. 20a. 30afl40a)
HAbvE A N TR A RS i 5 & 84
R, R aedbig i fa ] DUR]F A 300 & = 5 b
S AE K AT AR AR, AL TE A N AR
B, ERETHSHERERESE.

1 MRS AE

1.1 SCIGHEHBIBER

A S0 B L e TR AL IR -, 43 i i B AE B P %
U K AL o S 6 1 [ AR 3 RN 2 e L858 P G P
ARMBI K KRG AR o T S I6 T [ A
Yfisa. 10afi20atEdbyg e N TAk, kbR 245
RE4 kmf 2 o E g LR, E 3 %K 2600~
1 000 mm, E¥LHEWIE8K, FFH5HT.6°C, &
AR 32.8°C, AL SiE—25.5°C, JERIE B /NS
{5y, MORAEK 166K . K I B# XL M7 4 30a
Fa0atedbygk s N TAR, J& TIb W8y <%, 423
FE/KE1 000 mm, Z&EHT7HMBH, F-FiiE AL
12.7°C, =i fE28.6°C, & MkiRfE-9.5°C, FEHIE
W1 327 5/hf, RARAKIH180K .



MRERESE: ZRIGALRE R ALvE iHha bty 3 e A 5 AR ik 483

R ALK > AL

Table 1 General characteristic of the sampling plots

Age Forest types Exposure  Slope Slope Elevation Stand density Average Average diameter
(@) position ©) (m) (1-hm™) tree height at breast height
(m) (cm)
5 Young forest Northeast Mesoslope 20-25 1680-1 700 1500 4.8 4.46
10  Young forest Northeast Mesoslope 20-25 1 650-1690 1700 8.6 7.32
20 Middle-aged forest Northwest Baseslope 10-15 1620-1700 1750 10.23 10.23
30 Nearly mature forest Northeast Mesoslope 25-30 1 700-1 850 1750 19.1 18.44
40  Mature forest East Baseslope 20-25 2100-2 360 1800 25.2 19.20
F2 LR TR AT R
Table 2 Classification of the investigated soils
Age  Soil organic Moisture Soil pH Soil NO3s-N  Soil nitrogen  Available The style Soil-forming rock
(a) matter (%) (mg-kg™) (gkg™  phosphorus  of sail
(9kg™) (mgkg™)
5 18.68 15.63 6.52 29.41 1.18 3.17 Brown soil  Gneiss, mica, feldspar
10 20.36 13.94 6.61 21.35 1.21 10.26  Brown soil  Gneiss, mica, feldspar
20 25.89 15.37 6.71 49.86 1.44 2.49 Brown soil  Gneiss, mica, feldspar
30 39.55 17.54 6.46 87.79 2.17 4.36 Brown soil  Granite, metamorphic granite
40 57.14 18.76 6.17 123.93 3.35 7.65 Brown soil  Granite, metamorphic granite
1.2 HIEHESBRE |3 LA R bt
Table 3 Soil content of available K grading standards
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Table 5 Dynamics in soil content of effective potassium for different ages of Larix principis-rupprechtii before growth period

(means+SE)
Soil Forest age Soil content of slow-K Soil content of avail- Soil content of Soil content of Soil content of
depth (a) (mg-kg™) able K (mg-kg™) effective K slow-K accounted for  available K ac-
(cm) (mg-kg™) the proportion of  counted for the pro-
effective K (%) portion of effective K
(%)

0-20 5 1817.00+10.00 A 103+1.00 B 1920.00 A 95 5

10 1430.33+8.08 B 117.67+0.58 A 1548.00 B 92 8

20 898.00+79.37 D 59.67+2.31 D 957.67 D 94 6

30 1213.33+14.84 C 119.33+1.15 A 1431.67C 92 8

40 805.67+15.54 E 77.33t1.15C 883.00 E 94 6
20-40 5 1 546.33+30.01 B 70.33+0.58 D 1616.00B 96 4

10 1130.3321.58 C 77.67+0.58 B 1208.00 D 94 6

20 1 444.00457.17 B 79.67+0.58 A 1523.67C 95 5

30 1 870.00+26.54 A 76.33+1.01 C 1940.33 A 96 4

40 1533.67+48.62 B 75.00+2.15 C 1608.67 B 88 12
40-60 5 1121.67+125A 75.00£1.73 B 1196.00 A 94 6

10 1162.67+49.65 A 72.00+1.43C 1234.67 A 94 6

20 1152.67+37.99 A 64.00+1.53 C 1216.67 A 95 5

30 - - - - -

40 494.00+54.48 C 114.67+0.95 A 598.67 B 81 19

30ath i i40-60 cmL 2 A A )R, WA L8, AFFEERORZE B E 3 (P<0.01).
40-60 cm soil plots of 30a forest is rock layer, there is no soil sample; Different letters indicate significant difference (P<0.01).
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Table 6 Dynamics in soil content of effective potassium for different ages of Larix principis-rupprechtii in growth period

(means+SE)
Soil Forest age Soil content of slow-K Soil content of Soil content of  Soil content of Soil content of available
depth (a) (mg-kg™) available K effective K slow-K accounted K accounted for the
(cm) (mg-kg™) (mg-kg™) for the proportion of proportion of effective K
effective K (%) (%)
0-20 5 1041.67+69.01 A 145.00+4.36 C 1186.67 B 88 12
10 1 319.6746.35 AB 153.67+0.58 C 1473.33A 90 10
20 1199.00+11.36 B 104.33+1.53 D 1303.33 AB 92 8
30 1045.33+95.11 B 264.67+12.70 A 1 310.00 AB 80 20
40 573.33+10.69 C 193.33+11.59 B 766.67 C 75 25
2040 5 893.67+85.45C 96.33+1.53 B 990.0C 90 10
10 1028.33+27.43 B 118.33+1.53 A 1146.67B 90 10
20 887.67+16.17 C 85.67+4.62 C 973.33C 91 9
30 1192.00+10.39 A 121.33+1.15 A 1313.33A 91 9
40 511.3+9.50 D 98.67+0.58 B 610.00 D 84 16
40-60 5 1011.33+18.77 A 112.00+4.36 A 1123.33A 90 10
10 977.3349.81 AB 119.33+4.04 A 1096.67 A 89 11
20 943.33+17.93 B 86.67+1.15 B 1030.00 B 88 12
30 - - - - -
40 524.67+10.69 C 115.33+10.69 A  640.00C 22 78

30tk FEHI40-60 cm L2 A A )2, WA L%, AFF RN ZE RN EE (P<0.01).

40-60 cm soil plots of 30a forest is rock layer, there is no soil sample; Different letters indicate significant difference (P<0.01).
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Table 7 Dynamics in soil content of effective potassium for different ages of Larix principis-rupprechtii after growth period

(means+SE)
Soil Forest age  Soil content of slow-K  Soil content of Soil content of ef-  Soil content of Soil content of
depth (a) (mg-kg™) available K fective K (mg-kg™) slow-K accounted  available K
(cm) (mg-kg™) for the proportion of accounted for the
effective K (%) proportion of
effective K (%)

0-20 5 1472.33+t14.29B 131.00+1.00 A 1603.33B 92 8

10 1781.33+28.11 A 175.33+8.39 C 1956.67 A 91 9

20 1016.00+20.42 C 90.67+0.58 E 1106.67 C 92 8

30 1016.33+55.72 C 153.67+6.66 D 1170.00C 87 13

40 321.00+96.23 D 289.00+1.00 B 610.00 D 53 47
20-40 5 1306.33+12.42 B 87.00+1.00 C 1393.33C 94 6

10 1356.33+21.03 B 103.33+1.53 A 1460.00 B 93 7

20 892.00+19.25 D 78.00+1.36 D 970.00 E 92 8

30 1538.00+66.71 A 92.33+1.00 B 1630.33A 94 6

40 1151.67+15.28 C 75.00+3.24 E 1226.67 D 94 6
40-60 5 1362.67+29.02 A 87.33+1.53 B 1 450.00 Aa 94 6

10 1278.67+5.13 A 101.33+7.51 A 1 380.00 Aa 93 7

20 885.67+12.34 B 74.33+3.51 C 960.00 cB 92 8

30 - - - - -

40 983.67+70.95 B 73.00+5.67 C 1 056.67 bB 93 7

30abkwe i ii40-60 cmL 2 WA AR, WA 8, A5 BERRZE 553 (P<0.01).

40-60 cm soil plots of 30a forest is rock layer, there is no soil sample; Different letters indicate significant difference (P<0.01).
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Table 8 Correlation coefficients between soil content of K,

soil organic carbon, soil pH and soil water (0—20 cm soil plots)
Soil pH  Soil water Soil or-

ganic

carbon
Soil content of available K -0.85*  0.85* 0.93**
Soil content of slow-K 0.76 -0.81* -0.92*
Soil content of effective K 0.73 0.81 —-0.89*

* P<0.05; **P<0.01
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Seasonal Dynamics in Soil Content of Effective Potassium for
Different Ages of Larix principis-rupprechtii in the Northern Foot
of the Qinling Mountains

Qincheng Chen', Fuli Xu®’, Weiling Wang®, Yun Lin*
"Northwest A&F University, Yangling 712100, China; ?Institute of Soil and Water Conservation, Chinese Academy of
Sciences and Ministry of Water Resources, Yangling 712100, China

Abstract The soil content of available K for 5a, 10a, 20a, 30a, 40a Larix principis-rupprechtii in the northern foot of the
Qinling Mountains was analyzed from May to October to determine the seasonal dynamics in content of available K for L.
principis-rupprechtii at different ages. The available K content at 0 to 20 cm in different months for different ages of L.
principis-rupprechtii was higher than at the soil depth of 20 to 40 cm’ and 40 to 60 cm’. The soil content of available K at
soil depth 0 to 20 cm in different months for different tree ages significantly differed (P<0.05). The soil content of effective
K and slow-K at 0 to 20 cm in different months for different tree ages was higher than at the soil depth of 20 to 40 cm’ and
40 to 60 cm’. The soil content of effective K and slow-K at soil depth 0 to 20 cm in different months for different tree ages
did not differ (P<0.05). At soil depth 0 to 20 cm, the soil content of available K at different tree ages had a parabolic
variation, increasing first and then decreasing, whereas that of effective K and slow-K at different tree ages had a de-
creasing variation; the soil content of effective K and slow-K of 40a L. principis-rupprechtii was higher than at other ages.
The soil content of available K and slow-K for different ages of L. principis-rupprechtii without fertilization reached the
middle and high levels, so the soil content of effective K was adequate.

Key words age, Larix principis-rupprechtii, soil, effective potassium
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